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MONTHLY CLIMATIC TIME SERIES DATA FOR THE PACIFIC OCEAN AND 
WESTERN AMERICAS

By Daniel R. Cayan, Scripps Institution of Oceanography, La Jolla, CA 92093 
Douglas R. McLain, National Ocean Service, NOAA, Monterey, CA 93943 
William D. Nichols, U.S. Geological Survey, Carson City, NV 89701 
Jeanne S. DiLeo-Stevens, U.S. Geological Survey, Menlo Park, CA 92093

ABSTRACT

Graphs of standardized monthly anomaly time-series data for several climatic 
variables are presented for locations in the eastern Pacific Ocean and the western 
Americas. The variables include: air temperature, barometric pressure, precipitation, 
streamflow, sunshine, sea-level height, sea-surface temperature, sea-surface salinity, 
several atmospheric indices and biological variables, miscellaneous ocean subsurface 
temperature and salinity. The time series of annual values, and basic statistics of the 
monthly mean data are also shown for each variable.

INTRODUCTION

The last decade has exhibited a rich assortment of climatic fluctuations. Not only 
is this short-period variability apparent in observations from the atmosphere and the 
upper ocean, but it is also present in many connected systems, both physical and biological 
(Peterson, 1989). A body of recent studies indicates that the influence of climate 
variability can be detected in a broad range of physical and biological systems. There is 
a growing emphasis on time series data as a means to study the dynamics of ecological 
systems and their physical influences (for example, Chelton and others, 1982; Venrick and 
others, 1987; Wiebe and others, 1987). Long climatological records allow comparison of 
various components of physical and biological systems, determination of whether recent 
variability is typical of a longer period, and a glimpse at multiyear variability. Given the 
possibility of significant man-caused perturbations to the global climate (McCracken and 
Luther, 1985), the need to define the natural variability of the system is even greater. To 
characterize global climate variability, it is important to examine its regional components. 
Most regions have an assortment of long-standing records of physical and biological 
variables. Such records are usually so numerous and so diverse that no single group is 
able to manage and comprehend the entire multidisciplinary picture. In this case, a 
project developed from a gathering of scientists representing diverse disciplines, but all 
with an interest in climate variations within the eastern Pacific Ocean and western 
Americas. The Workshops on Climate Variability of the Eastern North Pacific and The 
Western Americas (PACLIM 1984, 1985, 1986, 1987, 1988; Mooers and others, 1986) was 
convened to study aspects of climate variability in this region (the "PACLIM region") and 
its interactions in the geosphere, biosphere, and hydrosphere. This workshop provided the 
opportunity to collaborate and share individual resources; one outgrowth was to assemble 
a data base of physical and biological records over the PACLIM region for easy access 
and intercomparison. The array of time series compiled in this report reflects this 
collaboration.

This report presents graphs of normalized monthly anomalies, annual means, and 
some basic statistics for each of the time series, all of which are plotted on the same time 
scale. The time series plot format was patterned after graphs of monthly sea surface 
temperature anomalies for Atlantic Coast Stations by Stearns (1964) of the United States 
Fish and Wildlife Service. Time series of monthly coastal temperature and salinity were 
presented by the Scripps Institution of Oceanography (Scripps Institution of
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Oceanography, 1960) at shore stations along the west coast of North America; many of 
these are updated here. In addition, the scope of this report has been broadened to 
include several other oceanographic and terrestrial variables. Instrumental records such 
as these, for the most part, do not begin until the mid 1800's or later (for example, see 
Roden 1966; Bradley and others, 1982; Goodridge, written commun., 1984). Proxy records 
of climate variability, such as provided by tree rings and varved sediments, offer a longer 
climate record but generally are not well resolved in time intervals of less than 1 year 
and may also represent a variety of climate elements. Proxy records are not presented in 
this report, but a second volume containing these climate indices may be prepared at a 
later date.

DESCRIPTION OF DATA AND STATISTICS

This report is a compilation of time series of monthly physical and biological data 
from the Pacific Ocean and the western Americas. The length of the series for particular 
records vary considerably, some variables beginning as early as the mid 1800's and some 
beginning only in the 1970's. For each of the time series, normalized monthly anomalies 
are graphed on a common time scale so that the fluctuations of different variables can be 
compared.

Stations were selected to achieve a long continuous record and to make a broad 
distribution of stations as uniformly distributed as possible. This is the case for 
precipitation over North America from Alaska southward to Baja, Mexico. For most 
variables, however, this was not possible in many regions where reasonably long high 
quality data are hard to obtain or simply do not exist. By and large, coverage is sparse 
south of the United States.

The variable name and the station or city name are shown at the top of each plot. 
The latitude and longitude of the station are given ifl the tables. Most stations are from 
the United States, in which case only the state named! is in the title. For stations outside 
the United States, the country is named. In addition, the period of record, description of 
the data or the station (if any), and the donor's nanjie and address are provided in the 
upper left hand corner of each plot.

The row of panels on the upper right hand side of the first page of each time 
series shows the annual means, the annual cycle of some basic statistics, and the 
autocorrelation of the monthly anomalies. The leftmost panel shows the time series of 
annual means of the monthly values as departures from their overall long-term annual 
mean. For precipitation, the annual total, rather than the annual mean value, is plotted. 
If data for one or more months of a given year are missing, then the annual value for 
that year is not plotted. Whenever possible, these data are presented in standard metric 
units. The units are noted below the title and on the annual mean and annual cycle
panels. The original data, which are provided in 
original units. Because there is a disparity of record 
presented, no common climatological period was app 
statistics were computed over the entire length of reco

The middle panel at the top shows the annua 
curve, which connects the monthly long-term means, 
annual long-term mean. In addition to the month 
characterizes the monthly anomalous variability by

digital form, are preserved in the 
engths among the suite of variables 
ied; the long-term mean and other 
d, whatever that happened to be.

cycle, which is given by the solid 
The dashed horizontal line shows the 

y long-term mean, this panel also 
nonparametric measures: the extremes
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are shown by dots, the 25th and 75th percentiles are represented by short horizontal bars, 
and the median is given by a longer horizontal bar.

The rightmost panel at the top shows two calculations of the autocorrelation of the 
monthly anomalies. The solid curve is the autocorrelation of traditional monthly 
anomalies, where the monthly anomaly is simply the difference between a monthly value 
and its long-term mean. Because some of the observations have undergone significant 
long period changes, the second version of the autocorrelation (dashed curve) is the 
autocorrelation of detrended anomalies with the linear trend over the length of record 
removed. Both versions of the autocorrelation are shown for lags of 0 to 47 months.

The time series of standardized monthly anomalies is shown in 50-year intervals. The 
50-year periods chosen for these segments are fixed (1940-1989, 1890-1939, and 
1840-1889) and all of the data are shown on a single page to allow easy comparison 
between given plots. The dashed vertical line delineating the years is in December of 
each year. Because several of the variables do not closely approximate normal or 
symmetric distributions about their mean values, the monthly standardized anomalies 
plotted here are nonparametric. These anomalies are constructed from each monthly 
value by removing the median and are standardized by dividing by the difference 
between the 75th and the 25th percentile values for that particular month. For variables 
such as sea-surface temperature and sea level at many stations, which approximate a 
normal distribution, this scheme is little different from removing the mean and dividing 
by the standard deviation, although one standard deviation of a normal distribution is 
smaller than the 75th minus 25th percentile difference (usually the values lie between the 
mean and one standard deviation). Monthly anomalies for some parameters such as 
precipitation, streamflow, and some biological variables commonly are not normally 
distributed; in this case, the anomalies are constructed differently from those of the other 
variables. To reduce the skewness in their distribution, the monthly data were first 
transformed by taking the logarithm of each data value. Because precipitation, 
streamflow, and some biological variables can have a value of zero, a small value was 
added before the logarithm was calculated. Not all the stations for these variables were 
log-transformed; the transformation was applied only to those time series whose 
untransformed standardized anomalies had at least one value in excess of 4.

The station names and variables presented are listed in tables 1-9, along with the 
period of record, latitude and longitude of the station, and the name of the individual or 
institution who provided the data. In several cases, closely-spaced stations have been 
included to allow for intercomparison and to provide a feeling for small-scale variability 
and long time-scale stability. As is immediately apparent, there are many more physical 
data (temperature, precipitation, etc.) than biological data. Physical measurements are 
most commonly available over a reasonably long history, so they make up the bulk of the 
plots presented here. This imbalance occurred not by design, but because of the lack of 
available biological time series data. The most prominent physical variables presented 
include air temperature, barometric pressure, precipitation, streamflow, sea-level height, 
sea-surface temperature, and sea-surface salinity. Maps are provided (fig. 1, 62, 89, 170, 
190, 199, 233, 276, and 303) to show the station locations for each of these variables. 
Almost all of the time series are direct observations at a single point, but a few derived 
variables were included because of their general utility to a broad spectrum of users. 
These variables include the large scale atmospheric indices such as the Southern 
Oscillation Index (SOI) and the Pacific North American Pattern (PNA), the Bakun 
Upwelling Index, and selected area average hydrographic and biological data off the
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California Coast from the CalCOFI (California Cooperative Oceanic Fisheries 
Investigations) data set. Coordinates of atmospheric indices having several remote 
locations are not mapped, but their locations are identified in the appropriate table. 
Certain variables are lacking in this report even though they are important; for example, 
the surface wind is a crucial element for many purposes, but there are few reliable long 
historical wind records at single stations due to the sensitivity of wind to station moves 
and urban growth. For sea-level height a few stations have two different plots, 
corresponding to distinct periods of the record from separate tide gauges. This reflects 
either a move of the station location or a change in the observing agency (or both). The 
sea-level heights were not adjusted for barometric presiure effects.

Among the biological data are chlorophyll, phytoplankton, zooplankton, and fish 
catch. Only a limited number of fish catch time series are included in the report; 
although a large number of such series are available on several spatial scales. Some of the 
fish catch time series, for example California bonito catches, are reasonable indices of the 
population size within an area and may be useful as climatic indicators. Others, such as 
the California anchovy catches, are more representative of economic and regulatory 
factors than of the condition of the population. Not; that the annual values shown for 
these biological variables are the annual mean of the monthly values, not the annual total.

The time series in this report are ordered by Variable, and for each variable by 
latitude and longitude, as listed in tables 1-9. Thb land surface meteorological and 
hydrologic variables are presented first, then the oc^anographic physical variables, and 
finally the atmospheric indices and biological variable!

USING THESE DATA AND CAUTIONS

It is hard to find climatic time series that are flawless, because most record are 
flawed by some non-natural effects. For instance, although the San Diego air temperature 
record extends back to 1850, it is marked by several changes in station location and
probably from urban influences (for example, Cayan 
1988). As a result, the apparent upward trend in

and Douglas 1984; Karl and others, 
ir temperature at some stations is

highly suspect. For example, the increase in air temperature at San Diego since the 1930's 
is not consistent with other air temperature and sea-surface temperature records in 
southern California. In another example, air temperature at Honolulu shows the result of
a station move in the early 1960's, which shows up as 
anomaly series. In this case, a companion air 
Observatory provides an apparently uncontaminated

a step function in the temperature 
temperature history at Honolulu 
record of the variability through

much of this period. For sea-level height, due to moves in the tide gauge and differences 
in sea level datum, separate plots are presented for two different periods at a single 
station (at Buenaventure, Columbia, La Libertad, Ecuador, and Antofagasta, Chile). The 
user is strongly advised to investigate the station history, and not to accept the data at 
face value.

There is no uniform period of coverage for these 
made to provide stations that have data are nearly i 
that they were collected only during an earlier period 
that have been relocated. In many cases, there are 
sources, but this effort was beyond our abilities. It is 
to carry out a rigorous quality control operation, 
organizations to provide good quality data. This 
carefully inspected and, perhaps, compared with
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possible. We might point out, however, that the time series plots of these data allow for a 
visual quality control of the data in highlighting outliers, discontinuities, and trends. 
Users are encouraged to report any errors that they discover to any of the authors. In 
addition to the citations herein, a list of references, although not comprehensive, is 
included to provide insight into the history and interpretation of the data presented, as 
well as introducing related data that were not included in this report.

SUMMARY

This volume can be viewed as a first attempt to compile and present time series of 
a broad range of variables over a large region. Because of the many problems associated 
with such a project, there is much room for improvement. Further efforts might attempt 
to include more diverse data, to be more selective in choosing representative time series, 
to secure up-to-date information, and to carry out more quality control activities. There 
could be more emphasis on colocating records for different variables. For instance, it 
would be useful to have barometric pressure records of each sea-level height station to 
determine the barometric influence on sea level. The user can obtain updated data for 
many of these stations from standard sources such as the state climatologists, the National 
Ocean Data Center, the National Climate Data Center, or the Western Region Climate 
Data Center in the United States.

A copy of these data in digital form is contained on the IBM-compatible floppy 
disk that is included in the jacket of this report. The data have been left in the original 
units, as received from its donor, to preserve accuracy and so as not to introduce errors. 
The files are written in ASCII characters, and missing data are coded as -99999. Again, it 
is cautioned that these data have not been subjected to quality control measures.
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Table I. Index to air temperature stations and figures.

Map
No.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

* Figure
No.

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

Station 
Name

Nome, AK
Bethel, AK
Fairbanks, AK
Anchorage, AK
Coppermine, CAN
Adak, AK
Dutch Harbour, AK
Kodiak, AK
Valdez, AK
Yakutat, AK
Whitehorse, CAN
Juneau, AK
Sitka, AK
Fort Nelson, CAN
Fort Smith, CAN
Weather Ship P
Langara Island, CAN
Masset, CAN
Prince Rupert, CAN
Bull Harbour, CAN
Edmonton, CAN
Kamloops, CAN
Calgary, CAN
New Westminster, CAN
Agassiz, CAN
Pachena Point, CAN
Tatoosh Island, WA
Gonzales, CAN
Olga, WA
Seattle, WA
Colville, WA
Havre City, MT
Walla Walla, WA
Helena, MT
Hood River Experi

mental Station, OR
Newport, OR
Corvallis, OR
Roseburg, OR
Boise, ID
Sheridan, WY
Ashland, OR
Lakeview, OR
Eureka, CA
Red Bluff, CA
Winnemucca, NV
Salt Lake City, UT
San Francisco, CA
Yosemite, CA
Las Vegas, NV
Weather Ship N
Los Angeles, CA
Albuquerque, NM
Santa Fe, NM
San Diego, CA
Mexicali, MEX

Latitude

64°30'N.
60°48'N.
64°54'N.
61°48'N.
67°48'N.
51°51'N.
53°54'N.
57°47'N.
61°07'N.
59°33'N.
60°42'N.
58°15'N.
57°03'N.
58 °48'N.
60°00'N.
50°00'N.
54°15'N.
54°02'N.
54°18'N.
50°55'N.
53°36'N.
50°42'N.
51°00'N.
49°13'N.
49°17'N.
48°43'N.
48°23'N.
48°25'N.
48°37'N.
47 °36'N.
48°33'N.
48°36'N.
46°08'N.
46°36'N.

45°41'N.
44°38'N.
44°38'N.
43°14'N.
43°36'N.
44°48'N.
42°13'N.
42°13'N.
40°48'N.
40 °09'N.
41°00'N.
40°48'N.
37°48'N.
37°45'N.
36°06'N.
30°00'N.
33°43'N.
35°06'N.
35°42'N.
32°42'N.
32°39'N.

Longitude

165°24'W.
162°12'W.
147°42'W.
149°53'W.
115°12'W.
176°39'W.
166°32'W.
152°24'W.
146°16'W.
139°44'W.
135°06'W.
134°25'W.
135°20'W.
122°36'W.
1 1 1 °54'W.
145°00'W.
133°03'W.
132°08'W.
130°26'W.
127°57'W.
113°30'W.
120°30'W.
114°00'W.
122°56'W.
121°46'W.
125°06'W.
124°44'W.
123°19'W.
122°48'W.
122°20'W.
117°54'W.
109°42'W.
118°20'W.
112°06'W.

121°31'W.
124°03'W.
123°12'W.
123°22'W.
116°12'W.
107°00'W.
122°43'W.
120°22'W.
124°10'W.
122°15'W.
117°42'W.
1 1 1 °54'W.
122°22'W.
119°35'W.
115°12'W.
140°00'W.
118°16'W.
106°36'W.
106°00'W.
117°14'W.
115°27'W.

Period 
of 

Record

1907-1985
1924-1875
1931-1985
1941-1984
1931-1985
1942-1984
1872-1984
1869-1984
1909-1984
1941-1984
1942-1985
1881-1984
1867-1984
1937-1985
1931-1985
1950-1981
1936-1984
1897-1968
1908-1984
1921-1984
1883-1985
1891-1970
1884-1970
1874-1978
1889-1983
1924-1978
1883-1966
1898-1984
1892-1983
1892-1982
1900-1963
1880-1983
1872-1977
1880-1983

1891-1986
1891-1986
1890-1986
1877-1986
1864-1985
1908-1985
1889-1986
1896-1986
1886-1984
1878-1982
1885-1985
1875-1985
1847-1984
1918-1980
1937-1985
1954-1974
1877-1984
1931-1985
1849-1977
1849-1984
1943-1983

Source**

NCAR
NCAR
NCAR
Tabata
NCAR
Tabata
Tabata
Tabata
Tabata
Tabata
NCAR
Tabata
Tabata
NCAR
NCAR
Tabata
Tabata
Tabata
Tabata
Tabata
NCAR
NCAR
NCAR
Tabata
Tabata
Tabata
Tabata
Tabata
Roden
Roden
Roden
NCAR
NCAR
NCAR

Redmond
Redmond
Redmond
Redmond
NCAR
NCAR
Redmond
Redmond
Tabata
Roden
NCAR
NCAR
Tabata
Roden
NCAR
Roden
Tabata
NCAR
NCAR
Tabata
Vogel
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Table {. Index to air temperature stations and figures. continued

Map* Figure
No.

56
57
58
59
60

No.

57
58
59
60
61

Station
Name

Yuma, AZ
Guaymas, MEX
La Paz, MEX
Honolulu Obs., HI
Honolulu, HI

Latitude I .ongitude

32°44'N. ll4°37'W.
27°55'N. 1
24°10'N. 1
21°18'N. 1
21°18'N. 1

10°53'W.
10°17'W.
58°06'W.
57°54'W.

Period
of

Record

1878-1982
1935-1984
1933-1983
1906-1963
1883-1985

Source**

Roden
Vogel
Vogel
NCAR
NCAR

*Refers to map location on Figure 1.
**See Contributors List, p. 379.
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Figure 2. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Nome, AK, 1907-1985.
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Figure 3. Graphs of standardized monthly anomaly 
temperature at Bethel, AK, 1924-1875.

and selected statistics for air
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Figure 4. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Fairbanks, AK, 1931-1985.
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Figure 5. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Anchorage, AK, 1941-1984.
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Figure 6. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Coppermine, CAN, 1931-1985.
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Figure 7. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Adak, AK, 1942-1984.
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Figure 8. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Dutch Harbour, AK, 1872-1984.
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Figure 9. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Kodiak, AK, 1869-1984.
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Figure 10. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Valdez, AK, 1909-1984.
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Figure 11. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Yakutat, AK, 1941-1984.

-22-



flIR TEMP WHITEHORSE CflNflDfl

UNITS RRE DEC C

1942-1985

NCflR. DflTfl SUPPORT SECTION 
PO BX 3000.BOULDER,CO. 80307

1890 1910 1930 1950 1970 1990 JFMflMJJflSOND 

flNNUFL MEflNS flNNUflL CYCLE

6 12 18 24 30 36 42 48
flUTOCORRELflTION 

LflG IN MONTHS

1940-1989
40414243444546474849505152535455565758596861626364656667 70717273747576777879800182838465068786

Q 1

J+uiJJ^UJ^^^ii I if ij!' Tii [I V mm ''i'1 ' I " | f f ifTfrMii|i |Tr i|i"|ii|

Figure 12. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Whitehorse, CAN, 1942-1985.
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Figure 13. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Juneau, AK, 1881-1984.
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Figure 14. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Sitka, AK, 1867-1984.

-25-



fllR TEMP FORT NELSON CnNflDfl

UNITS flRE DEC C

1937-1985

NCRR. DRTR SUPPORT SECTION 
PO BX 3000,BOULDER,CO.80307 9 

20 1

\ J .   \. J ij .

890 1910 1930 1950 1970 1 

flNNUflL MEflNS

c_> 

§

990 JFMHMJJfiSONO 

flNNUflL CYCLE

6 12 18 24 30 36 42 48
flUTOCORRELflTION 

LfiG IN MONTHS

1940-1989
40414243444546474849585152535455565758596861626364656667666978717273747576777879888182838465866788

i 2
D 1

J Jill

- 3

- 2

- 1

mr

1890-1939
909192939495969798998 1 2 3 4 5 6 7 8 9 18 11 12 13 14 15 16 17 18 19 28 21 22 23 24 25 26 27 26 29 38 31 32 33 34 35 36 37 38 39

-2

- 1

Figure 15. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Fort Nelson, CAN, 1937-1985.

-26-



flIR TEMP FORT SMITH CflNflDfl

UNITS flRE DEC C

1931-1985

NCRR. DflTfl SUPPORT SECTION 
PO BX 3000.BOULDER.CO.80307

1890 1910 1930 1950 1970 1990 JFMfiMJJfiSOND

flNNUflL MEflNS flNNUflL CYCLE

6 12 18 24 30 36 42 48
HUTOCORRELflTION 

LOG IN MONTHS

1940-1989
4041424344454647484950515253545556575659606162636465666766697871727374757677767960618283648586878668.

- 3

-2 

i- 1

z -2 _

1890-1939

v-«

Figure 16. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Fort Smith, CAN, 1931-1985.
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Figure 17. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Weather Ship P, 1950-1981.
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Figure 18. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Langara Island, CAN, 1936-1984.
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Figure 19. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Masset, CAN, 1897-1968.
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Figure 20. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Prince Rupert, CAN, 1908-1984.
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Figure 21. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Bull Harbour, CAN, 1921-1984.
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Figure 22. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Edmonton, CAN, 1883-1985.
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Figure 23. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Kamloops, CAN, 1891-1970.
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Figure 24. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Calgary, CAN, 1884-1970.
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Figure 25. Graphs of standardized monthly anoma 
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y and selected statistics for air 
-1978.
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Figure 26. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Agassiz, CAN, 1889-1983.
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Figure 27. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Pachena Point, CAN, 1924-1978.
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Figure 28. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Tatoosh Island, WA, 1883-1966.
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Figure 29. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Gonzales, CAN, 1898-1984.
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Figure 30. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Olga, WA, 1892-1983.
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Figure 31. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Seattle, WA, 1892-1982.
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Figure 32. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Colville, WA, 1900-1963.
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Figure 33. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Havre City, MT, 1880-1983.
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Figure 34. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Walla Walla, WA, 1872-1977.
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Figure 35. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Helena, MT, 1880-1983.
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Figure 36. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Hood River Experiment Station, OR, 1891-1986.
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Figure 37. Graphs of standardized monthly anoma 
temperature at Newport, OR, 1891-1986.
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Figure 38. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Corvallis, OR, 1890-1986.
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Figure 39. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Roseburg, OR, 1877-1986.
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Figure 40. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Boise, ID, 1864-1985.
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Figure 41. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Sheridan, WY, 1908-1985.
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Figure 42. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Ashland, OR, 1889-1986.
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Figure 43. Graphs of standardized monthly anomal^ and selected statistics for air 
temperature at Lakeview, OR, 1896-1986.
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Figure 44. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Eureka, CA, 1886-1984.
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Figure 45. Graphs of standardized monthly anomal|y and selected statistics for air 
temperature at Red Bluff, CA, 1878-1982.
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Figure 46. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Winnemucca, NV, 1885-1985.

-57-



RIR TEMP SflLT LflKE CITY UTRH

UNITS flRE DEC C

20

1875-1985

NCflR. DflTfl SUPPORT SECTION 
PO BX 3000,BOULDER.CO.80307

, i_.i__I ,11J t.JBIiit I _. d 
' f lif i r' V     f c'   jrrlr

1850 1870 1890 1910 1930 1950 1970 

flNNURL MEHNb

1940-1989
4841424344454647484950515253545556575859606162636465666768187871727374757677767988818283848586878689

1.0

0.8 

0.6 

0.4 

0.2

0.0
-.2

1990 JFMflMJJflSONO 

flNNUflL CYCLE

6 12 IB 24 30 36 42
flUTOCORRELflTION 

LflG IN MONTHS

llli ,,,l . Ill:, .:J I .

I . I I I I . I 

__J.'fe-V.^^^

f1]l|!?|FI|]^
I I

1890-1939
909192939495969798 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 28 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 36 39

lliA^j^
W'f ' f' ' ^

1840-1889
40414243444548474849505152535455585756598861626384656667 7071727374757677767988818283848586878889

s -' -
o
z -2 -

Figure 47. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Salt Lake City, UT, 1875-1985.
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Figure 48. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at San Francisco, CA, 1847-1984.
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Figure 49. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Yosemite, CA, 1918-1980.
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Figure 50. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Las Vegas, NV, 1937-1985.
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Figure 51. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Weather Ship N, 1954-1974.
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Figure 52. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Los Angeles, CA, 1877-1984.
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Figure 53. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Albuquerque, NM, 1931-1985
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Figure 54. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Santa Fe, NM, 1849-1977.
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Figure 55. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at San Diego, CA, 1849-1984.

-66-



flIR TEMP MEXICflLI BflJfl CflLIF MEXICO

UNITS flRE DEC C

25

1943-1983

GERRRD VOGEL. NRVRL POSTGRRD SCHOOL 
NEPRF. MONTEREY, CR 93943-5005

1890 1910 1930 1950 1970 1990 

flNNUflL MEflNS

JFMRHJJRSOND

flNNUflL CYCLE

6 12 18 24 30 36 42 48
RUTOCORRELflTION 

LflG IN MONTHS

1940-1989
U414243444S46474649Sa51525354S5565756S9M6162636465686768697B717273747S7B777B7BfI818263846568876869

Figure 56. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Mexicali, MEX, 1943-1983.
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Figure 57. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Yuma, AZ, 1878-1982.
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Figure 58. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Guaymas, MEX, 1935-1984.

-69-



RIR TEMP Lfl PflZ BRJfl CflLIF MEXICO

UNITS flRE DEC C

19J3-1983

GERflRD VOGEL. NflVflL POSTGRflD SCHOOL 
NEPRF, MONTEREY, CR 93943-5005

1.0

0.8

1990 1910 ! CJ30 19SC 1970 199p JFMflMJJflSONO 

HI,i<UnL MLnl.b ! RNNUflL CYCLE

0.4 

0.2

-.2

-.6

-.8 

-i a

^ - ^

flUTOCORRELflTION 

LflG IN MONTHS

1940-1989
4fl 41 42 43 44 45 46 41 48 49 SB 51 52 53 54 55 56 57 58 59 68 61 62 63 64 65 66 67 68 69 W 71 72 73 74 75 76 77 78 79 88 81 82 83 84 85 86 87 88

.  1J'-
n ' <jprn | p~;^^jyip^'pT']||fp n'p|p|r|'|f

1890-1939

I A 111

- 2

h 1

Figure 59. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at La Paz, MEX, 1933-1983.
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Figure 60. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Honolulu Obs., HI, 1906-1963.

-71-



FIIR TEMP HONOLULU OFIHU HflWRII 

UNITS RRE DEC C

1333-1985

NCRR. DRTfl SUPPORT SECTION 
PO BX 3000.BOULDER,CO.80307

1850 1870 1890 1910 1930 1950 1970 L990

flNNUflL MERNS
JFMflMJJfiSOND

flNNUflL CYCLE flUTOCORRELRTION 

LflG IN MONTHS

1940-1989
a 41 42 43 44 45 46 47 48 19 58 51 52 53 54 55 56 57 58 61626364656667666197071727374757677787980818263648566678869

1890-1939
909192939495969798990 1 2 3 4 5 6 7 8 9 10 11 12 13 U 15 16 17 18 19 2B 21 22 23 24 25 26 27 26 29 38 31 32 33 34 35 38 37 38 39

1840-1889     :  -:--,.  
404142434445484748495051525354555657585980616263648588678861970717273747576777879808182838485668788 - 3

- 2

Figure 61. Graphs of standardized monthly anomaly and selected statistics for air 
temperature at Honolulu, HI, 1883-1985.
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Variable II: Barometric Pressure
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Figure 62. Map showing locations of barometric pressure stations.
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Table 2.--Index to barometric pressure and figures.

Map* 
No.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

Figure
No.

63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88

Station 
Name

Anchorage, AK
Adak, AK
Dutch Harbour, AK
Kodiak, AK
Yakutat, AK
Juneau, AK
Sitka, AK
Weather Ship P
Langara Island, CAN
Annette, CAN
Prince Rupert, CAN
Bull Harbour, CAN
Alert Bay, CAN
Estevan Point, CAN
Tofino A, CAN
Vancouver, CAN
Tatoosh Island, WA
Victoria, CAN
Gonzales, CAN
Seattle, WA
Eureka, CA
San Franciso, CA
Weather Ship N
Los Angeles, CA
San Diego, CA
Honolulu, HI

Latitude

61°13'N.
51°51'N.
53 °54'N.
57 °47'N.
59°33'N.
58°15'N.
57°03'N.
50°00'N.
54°15'N.
52°09'N.
54°18'N.
50°55'N.
50°35'N.
49 °23'N.
49°05'N.
49°11'N.
48 °23'N.
48 °39'N.
48°25'N.
47°36'N.
40°48'N.
37°48'N.
30°00'N.
34°03'N.
32°43'N.
21°18'N.

Longitude

149°53'W.
176°39'W.
166°32'W.
152°24'W.
139°44'W.
134°25'W.
135°20'W.
145°00'W.
133°03'W.
131°06'W.
130°26'W.
127°57'W.
126°56'W.
126°32'W.
125°46'W.
123°10'W.
124°44'W.
123°26'W.
123°19'W.
122°20'W.
124°10'W.
122°28'W.
140°00'W.
118°15'W.
1 1 7 °09'W.
157°54'W.

Period 
of 

Record

1939-1984
1946-1978
1917-1978
1917-1978
1941-1984
1917-1984
1881-1978
1946-1981
1946-1984
1941-1984
1909-1984
1939-1984
1939-1984
1923-1978
1943-1984
1920-1984
1884-1978
1940-1984
1909-1984
1893-1942
1886-1978
1873-1984
1954-1974
1877-1978
1873-1984
1883-1985

Source**

Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Roden
Tabata
Tabata
NCAR

*Refers to map location on Figure 62.
**See Contributors List, p. 379.
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Figure 63. Graphs of standardized monthly anomaly a^id selected statistics for barometric 
pressure at Anchorage, AK, 1939-1984.
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Figure 64. Graphs of standardized monthly anomaly and selected statistics for barometric 
pressure at Adak, AK, 1946-1978.
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Figure 65. Graphs of standardized monthly anomaly aiid selected statistics for barometric 
pressure at Dutch Harbour, AK, 1917-1978.
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Figure 66. Graphs of standardized monthly anomaly and selected statistics for barometric 
pressure at Kodiak, AK, 1917-1978.
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Figure 67. Graphs of standardized monthly anomaly and selected statistics for barometric 
pressure at Yakutat, AK, 1941-1984.
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Figure 68. Graphs of standardized monthly anomaly and selected statistics for barometric 
pressure at Juneau, AK, 1917-1984.
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Figure 69. Graphs of standardized monthly anomaly and selected statistics for barometric 
pressure at Sitka, AK, 1881-1978.
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Figure 70. Graphs of standardized monthly anomaly and selected statistics for barometric 
pressure at Weather Ship P, 1946-1981.
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Figure 71. Graphs of standardized monthly anomaly and selected statistics for barometric 
pressure at Langara Island, CAN, 1946-1984.
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Figure 72. Graphs of standardized monthly anomaly and selected statistics for barometric 
pressure at Annette, CAN, 1941-1984.
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Figure 73. Graphs of standardized monthly anomaly arid selected statistics for barometric 
pressure at Prince Rupert, CAN, 1909-1984.
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Figure 74. Graphs of standardized monthly anomaly and selected statistics for barometric 
pressure at Bull Harbour, CAN, 1939-1984.
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Figure 75. Graphs of standardized monthly anomaly and selected statistics for barometric 
pressure at Alert Bay, CAN, 1939-1984.
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Figure 76. Graphs of standardized monthly anomaly and selected statistics for barometric 
pressure at Estevan Point, CAN, 1923-1978.
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Figure 77. Graphs of standardized monthly anomaly and selected statistics for barometric 
pressure at Tofino A, CAN, 1943-1984.
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Figure 78. Graphs of standardized monthly anomaly and selected statistics for barometric 
pressure at Vancouver, CAN, 1920-1984.
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Figure 79. Graphs of standardized monthly anomaly a^id selected statistics for barometric 
pressure at Tatoosh Island, WA, 1884-1978.
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Figure 80. Graphs of standardized monthly anomaly and selected statistics for barometric 
pressure at Victoria, CAN, 1940-1984.
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Figure 81. Graphs of standardized monthly anomaly and selected statistics for barometric 
pressure at Gonzles, CAN, 1909-1984.
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Figure 82. Graphs of standardized monthly anomaly and selected statistics for barometric 
pressure at Seattle, WA, 1893-1942.
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Figure 83. Graphs of standardized monthly anomaly and selected statistics for barometric 
pressure at Eureka, CA, 1886-1978.
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Figure 84. Graphs of standardized monthly anomaly and selected statistics for barometric 
pressure at San Franciso, CA, 1873-1984.
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Figure 85. Graphs of standardized monthly anomaly and selected statistics for barometric 
pressure at Weather Ship N, 1954-1974.
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Figure 86. Graphs of standardized monthly anomaly and selected statistics for barometric 
pressure at Los Angeles, CA, 1877-1978.
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Figure 87. Graphs of standardized monthly anomaly and selected statistics for barometric 
pressure at San Diego, CA, 1873-1984.
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Figure 88. Graphs of standardized monthly anomaly and selected statistics for barometric 
pressure at Honolulu, HI, 1883-1985.
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Variable III: Precipitation
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Figure 89. Map showing locations of precipitation stations.
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Table 3. Index to precipitation stations and figures.

Map
No.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

* Figure
No.

90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145

Station 
Name

Nome, AK
Bethel, AK
Fairbanks, AK
Anchorage, AK
Adak, AK
Dutch Harbour, AK
Kodiak, AK
Valdez, AK
Coppermine, CAN
Yakutat, AK
Whitehorse, CAN
Juneau, AK
Sitka, AK
Fort Nelson, CAN
Fort Smith, CAN
Weather Ship P
Langara Island, CAN
Masset, CAN
Prince Rupert, CAN
Edmonton, CAN
Kamloops, CAN
Calgary, CAN
Vancouver City, CAN
New Westminster, CAN
Agassiz, CAN
Pachena Point, CAN
Gonzales, CAN
Olga, WA
Tatoosh Island, WA
Seattle, WA
Havre City, MT
Walla Walla, WA
Helena, MT
Boise, ID
Corvallis, OR
Newport, OR
Sheridan, WY
Ashland, OR
Lakeview, OR
Eureka, CA
Fort Bidwell, CA
Winnemucca, NV
Red Bluff, CA
Chico, CA
Beowawe, NV
Salt Lake City, UT
Nevada City, CA
McGill, NV
Sacramento, CA
Napa, CA
San Francisco, CA
Livermore, CA
Stockton, CA
Santa Cruz, CA
Las Vegas, NV
Santa Barbara, CA

Latitude

64°30'N.
60°48'N.
64°54'N.
61 °48'N.
51°51'N.
53°54'N.
57°47'N.
61°07'N.
67°48'N.
59°33'N.
60°42'N.
58°15'N.
57°03'N.
58°48'N.
60°00'N.
50°00'N.
54°15'N.
54°02'N.
54°18'N.
53°36'N.
50°42'N.
51°00'N.
49°17'N.
49°13'N.
49°17'N.
48 °43'N.
48 °25'N.
48°37'N.
48 °23'N.
47°32'N.
48 °36'N.
46°00'N.
46°36'N.
43 °36'N.
44°38'N.
44°38'N.
44°48'N.
42°13'N.
42°13'N.
40°48'N.
41°51'N.
41°00'N.
40°09'N.
39°45'N.
40°36'N.
40°48'N.
39°14'N.
39°24'N.
38°35'N.
38°17'N.
37°48'N.
37°40'N.
38°00'N.
36°59'N.
36°06'N.
34°25'N.

Longitude

165°24'W.
162°12'W.
147°42'W.
149°53'W.
176°39'W.
166°32'W.
152°24'W.
146°16'W.
115°12'W.
139°44'W.
135°06'W.
134°25'W.
135°20'W.
122°36'W.
1 1 1 °54'W.
145°00'W.
133°03'W.
132°08'W.
130°26'W.
113°30'W.
120°30'W.
114°00'W.
123°07'W.
122°56'W.
121°46'W.
125°06'W.
123°19'W.
122°48'W.
124°44'W.
122°19'W.
109°42'W.
118°18'W.
112°06'W.
116°12'W.
123°12'W.
124°03'W.
107°00'W.
122°43'W.
120°22'W.
124°10'W.
120°08'W.
117°42'W.
122°15'W.
121°50'W.
116°29'W.
1 1 1 °54'W.
121°01'W.
114°46'W.
121°30'W.
122°16'W.
122°22'W.
121°46'W.
121°19'W.
122°01'W.
115°12'W.
119°42'W.

Period 
of 

Record

1907-1985
1924-1875
1931-1985
1941-1984
1942-1984
1905-1984
1869-1984
1909-1984
1931-1985
1941-1984
1942-1985
1881-1984
1842-1984
1937-1985
1931-1985
1953-1981
1936-1984
1897-1968
1911-1984
1883-1985
1895-1970
1885-1970
1905-1983
1874-1978
1889-1983
1924-1978
1898-1984
1890-1983
1883-1966
1878-1984
1880-1983
1873-1977
1880-1983
1896-1985
1889-1986
1891-1986
1908-1985
1879-1986
1910-1986
1886-1984
1866-1985
1884-1985
1871-1984
1870-1984
1870-1985
1875-1985
1863-1984
1888-1986
1849-1987
1877-1985
1850-1984
1871-1985
1850-1987
1878-1987
1937-1985
1868-1987

Source**

NCAR
NCAR
NCAR
Tabata
Tabata
Tabata
Tabata
Tabata
NCAR
Tabata
NCAR
Tabata
Tabata
NCAR
NCAR
Tabata
Tabata
Tabata
Tabata
NCAR
NCAR
NCAR
Tabata
Tabata
Tabata
Tabata
Tabata
Roden
Tabata
Tabata
NCAR
NCAR
NCAR
NCAR
Redmond
Redmond
NCAR
Redmond
Redmond
Tabata
Michaelsen
NCAR
Roos
Roos
Michaelsen
NCAR
Roos
Michaelsen
Michaelsen
Michaelsen
Tabata
Michaelsen
Michaelsen
Michaelsen
NCAR
Michaelsen
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Table 3 . Index to precipitation stations and figures. continued.

Map* Figure Station 
No. No. Name

57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79

146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168

Los Angeles, CA
San Bernardino, CA
Indio, CA
Prescott, AZ
Walnut Grove, AZ
Holbrook, AZ
Albuquerque, NM
San Diego, CA
Buckeye, AZ
Phoenix, AZ
Cuyamaca, CA
Mexicali, MEX
Yuma, AZ
Tucson, AZ
San Felipe, MEX
Bisbee, AZ
Guaymas, MEX
San Ignacio, MEX
Loreto, MEX
La Paz, MEX
Cabo San Lucas, MEX
Honolulu, HI
Honolulu Obs., HI

Latitude

33°43'N.
34°08'N.
33 °43'N.
34°34'N.
34°18'N.
34°54'N.
35 °06'N.
32°42'N.
33°23'N.
33°30'N.
32°59'N.
32°39'N.
32°40'N.
32°15'N.
31°00'N.
31°27'N.
27°55'N.
27°27'N.
26°00'N.
24°10'N.
22°52'N.
21°18'N.
21°18'N.

Longitude

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

18°16'W.
17°16'W.
16°15'W.
12°38'W.
12°33'W.
10°10'W.
06°36'W.
17°14'W.
12°35'W.
12°00'W.
16°35'W.
15°27'W.
14°36'W.
10°50'W.
14°50'W.

109°55'W.
1
1
1
1

10°53'W.
12°50'W.
1 1 °20'W.
10°17'W.

109°54'W.
157°54'W.
158°06'W.

Period 
of 

Record

1877-1984
1870-1985
1900-1985
1876-1986
1890-1986
1887-1986
1931-1985
1850-1984
1889-1986
1896-1985
1887-1987
1943-1983
1870-1982
1867-1986
1949-1983
1889-1984
1935-1984
1939-1983
1949-1983
1933-1983
1949-1983
1874-1985
1901-1970

Source**

Tabata
Michaelsen
Michaelsen
Michaelsen
Michaelsen
Michaelsen
NCAR
Tabata
Michaelsen
NCAR
Michaelsen
Vogel
Roden
Michaelsen
Vogel
Michaelsen
Vogel
Vogel
Vogel
Vogel
Vogel
NCAR
NCAR

*Refers to map location on Figure 89.
**See Contributors List, p. 379.
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Figure 90. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Nome, AK, 1907-1985.
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Figure 91. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Bethel, AK, 1924-1875.
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Figure 92. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Fairbanks, AK, 1931-1985.
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Figure 93. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Anchorage, AK, 1941-1984[
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Figure 94. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Adak, AK, 1942-1984.

-Ill-



PRECIP DUTCH HRRBOUR RLRSKR

UNITS RRE MM

1905-1984

SUS TRBflTfl.INST OF OCEflN SCI.PO BX 
9860 k SflflNICH.SIDNEY,BC,V8L 4B2.CflNflDfl

1910 1930 1950 1970 1990 

flNNURL TOTRLS

JFMRMJJPSOND 

flNNURL CYCLE

6 12 18 24 30 36 42 48 
RUTOCORRELflTION

LOG IN MONTHS

1940-1989
40414243444546474849505152535455565756596061626364856667 717172737475767776796061826384858687

id, i,l 1 1
J" Mi]

.y J .1 iuiBiii
I'l 'l''f r " P|

1890-1939
909192939495969798990 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 J9 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 36 39

£ -' -
o
z -2 .

Figure 95. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Dutch Harbour, AK, 1905^1984.
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Figure 96. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Kodiak, AK, 1869-1984.
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Figure 97. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Valdez, AK, 1909-1984.

-114-



PRECIP COPPERMINE CRNRDfl

UNITS RRE MM

1931-1985

NCflR, DRTR SUPPORT SECTION
PO BX 3000,BOULDER.CO.80307
DflTfl TRflNSFORMED BY LOGARITHM BEFORE
COMPUTING flNOMflLIES

100

360

320

2619

?*B

200 

160

120

00 j

  Iii

390 19119 1930 

HNNUflL T

j.
f

'

950 197 

3TRLS

0 1

60

i

40

390 "

dffW
j F n fl n j

flNNUfi!

fc
\

1 R S 0 N D 

CYCLE

0.8

0.6

a A

0.2

-.2

-.4 

-.6

-.8

1
.

'

'

,

/-A^/v/wWv

6 12 18 24 30 36 42 4
flUTOCORRELflTION

LflC IN MONTHS

1940-1989
48414243444546474849505152535455565758596061626364656667 70 71 7273747576777679808182838485868768

. ( l li

1890-1939

Figure 98. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Coppermine, CAN, 1931-1985.
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Figure 99. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Yakutat, AK, 1941-1984.
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Figure 100. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Whitehorse, CAN, 1942-1985.
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Figure 101. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Juneau, AK, 1881-1984.
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Figure 102. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Sitka, AK, 1842-1984.
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Figure 103. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Fort Nelson, CAN, 1937-1985.
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Figure 104. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Fort Smith, CAN, 1931-1985.
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Figure 105. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Weather Ship P 1953-1981.
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Figure 106. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Langara Island, CAN, 1936-1984.
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Figure 107. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Masset, CAN, 1897-1968.

-124-



PRECIP PRINCE RUPERT BC CflNflDfl

UNITS flRE MM

1911-1984

SUS TflBflTfl.INST OF OCEflN SCI.PO BX 6000 
9860 W SflRNICH,SIDNEY.BC.V8L 4B2,CflNflDfl 
DflTfl TRflNSFORMED BY LOGflRITHM BEFORE 
COMPUTING RNOMflLIES

1910 1930 1950 1970 1990

flNNUflL TOTflLS

0.8

0.6

0.4

0.2

-.2

-.4

-.6

-.8

^\\ A/v   jJ* f f- -
" 'V V -V>/"v\

JFMHMJJHSOND

flNNUflL CYCLE
6 12 18 24 30 36 42 48

flUTOCORRELflTION 

LOG IN MONTHS

1940-1989
48414243444546474849505152535455565756596861626364656667 78717273747576777879688182636485666768

a 1 111 il.llilJII,.y i i i> ii .mini 11 L. 11

IfWf
Ml

- 2

- 1

T'1

98 91 92 93 94 95 96 97 98 99 0 1 2 3 4 5 6 7 8 9 18 11 12 13 14 15 16 17 18 19 28 21 22 23 24 25 26 27 26 29 38 31 32 33 34 35 36 37 36 39

Figure 108. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Prince Rupert, CAN, 1911-1984.
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Figure 109. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Edmonton, CAN, 1883-1985.
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Figure 110. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Kamloops, CAN, 1895-1970.
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Figure 111. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Calgary, CAN, 1885-1970.
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Figure 112. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Vancouver City, CAN, 1905-1983.
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Figure 113. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at New Westminster, CAN, J874-1978.

-130-



PRECIP RGflSSIZ BC CflNflDfl

UNITS flRE MM

2200

2000

180B

1500

uuu

1200

101W

800 

6Hfl

1,

l

I'

1

IT

1U5L1 lt'(70 1B90 

HNUUHL TUTh

ll'I
I

III1 illIII!
11 l

40H

=

200

1 a 1930 1900 1970 I9 i:l0 " 

LJ

si ' \

Tria' yi
.-^f .

JFMHMJJHSOND

HNNUflL DluE

0.B

0.6

0.4

0.2 

0.0

-.2

-.4

-.6

-.8 

-1.0

-

 

 

V^A/^vAv^

-

.

-

-

6 12 18 24 30 36 42 4 
RUTOCORRELRTION

LflG IN MONTHS

1940-1989
40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89

1890-1939
90 91 92 93 94 95 96 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 2B 21 22 23 24 25 26 27 26 29 38 31 32 33 34 35 36 37 36 39

^

' 3 

- 2

1840-1889
40 41 42 43 44 45 46 47 48 49 50 51 52 S3 54 55 56 57 58 59 60 61 62 63 64 65 66 67 66 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 88 87 88 89

2 - - 2

1 - - 1

Figure 114. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Agassiz, CAN, 1889-1983.
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Figure 115. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Pachena Point, CAN, 1924-1978.
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Figure 116. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Gonzales, CAN, 1898-1984.
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Figure 117. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Olga, WA, 1890-1983.
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Figure 118. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Tatoosh Island, WA, 1883-1966.
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Figure 119. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Seattle, WA, 1878-1984.
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Figure 120. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Havre City, MT, 1880-1983.
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Figure 121. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Walla Walla, WA, 1873-1977.
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Figure 122. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Helena, MT, 1880-1983.
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Figure 123. Graphs of standardized monthly 
precipitation at Boise, ID, 1896-1985.
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Figure 124. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Corvallis, OR, 1889-1986.
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Figure 125. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Newport, OR, 1891-1986.
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Figure 126. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Sheridan, WY, 1908-1985.
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Figure 127. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Ashland, OR, 1879-1986.
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Figure 128. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Lakeview, OR, 1910-1986.
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Figure 129. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Eureka, CA, 1886-1984.
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Figure 130. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Fort Bidwell, CA, 1866-1985.
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Figure 131. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Winnemucca, NV, 1884-1985.
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Figure 132. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Red Bluff, CA, 1871-1984.
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Figure 133. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Chico, CA, 1870-1984.
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Figure 134. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Beowawe, NV, 1870-1985.
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Figure 135. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Salt Lake City, UT, 1875-1985.
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Figure 136. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Nevada City, CA, 1863-1984.
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Figure 137. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at McGill, NV, 1888-1986.

-154-



PRECIP SflCRflMENTO

UNITS HRE MM

CflLIFORNIfl

1849-1987

JDEL MICHflELSEN
DEPT OF GEOGRflPHY
U.C. SflNTfl BflRBflRfl 94720

DflTfl TRflNSFORMED BY LOGflRITHM 
BEFORE COMPUTING flNOMflLIES

.

ilji j.

 If I "|l

1850 1870 1890 1910 

flNNIIHI THTHI S

J

!-
|

H,

Jd  r

300

i 

200

100
i

"If i

ffi^, J

0.8

0.6

0.4

0.2 

0.0

-.2

-.4

-.6 

-.8

-

.

-

I
\^/ V a^>*' \S^

-

-

-

930 1950 1970 1990 " J F M fi M J J fi S 0 N D "" 6 12 18 24 30 36 42 i
HNNllfii rvriF HUTOCORRELHTION

LflG IN MONTHS

1940-1989
4B 41 42 43 U 45 46 47 48 49 58 51 52 53 54 55 56 57 56 59 68 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 60 81 62 63 84 85 86 87 86 89

i LI 11 11, I I M|,,| LJ LU In '  "" ii iii..jii iu 1111               iiiiLniiJiiliili.Ji ii ill iii ».

-2 i

-3 -

1890-1939
989192939495969738990 1 2 3 4 5 6 7 8 9 101112131415161718192021222324252627262938313233343536373639

a 1

A U.I  L

1840-1889
40 41 42 43 44 45 46 47 48 49 SB 51 52 53 54 55 56 57 56 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 60 81 82 63 84 85 86 87 86 89

1 ij. ilLI

Figure 138. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Sacramento, CA, 1849-1987.
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Figure 139. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Napa, CA, 1877-1985.
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Figure 140. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at San Francisco, CA, 1850-1984.
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Figure 141. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Livermore, CA, 1871-1985.
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Figure 142. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Stockton, CA, 1850-1987.
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Figure 143. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Santa Cruz, CA, 1878-1987.
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Figure 144. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Las Vegas, NV, 1937-1985.
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Figure 145. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Santa Barbara, CA, 1868-1987.
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Figure 146. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Los Angeles, CA, 1877-1984.
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Figure 147. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at San Bernardino, CA, 1870^1985.
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Figure 148. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Indio, CA, 1900-1985.
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Figure 149. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Prescott, AZ, 1876-1986.
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Figure 150. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Walnut Grove, AZ, 1890-1986.
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Figure 151. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Holbrook, AZ, 1887-1986.
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precipitation at Albuquerque, NM, 1931-1985.
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Figure 153. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at San Diego, CA, 1850-1984
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Figure 154. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Buckeye, AZ, 1889-1986.
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Figure 155. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Phoenix, AZ, 1896-1985.
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Figure 156. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Cuyamaca, CA, 1887-1987.
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Figure 157. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Mexicali, MEX, 1943-1983]
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Figure 158. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Yuma, AZ, 1870-1982.
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Figure 159. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Tucson, AZ, 1867-1986.
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Figure 160. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at San Felipe, MEX, 1949-1983.
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Figure 161. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Bisbee, AZ, 1889-1984.
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Figure 162. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Guaymas, MEX, 1935-1984.
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Figure 163. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at San Ignacio, MEX, 1939-1^83.
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Figure 164. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Loreto, MEX, 1949-1983.
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Figure 165. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at La Paz, MEX, 1933-1983.
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Figure 166. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Cabo San Lucas, MEX, 1949-1983.
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Figure 167. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Honolulu, HI, 1874-1985.
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Figure 168. Graphs of standardized monthly anomaly and selected statistics for 
precipitation at Honolulu Obs., HI, 1901-1970.
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Variable IV: Streamflow
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Figure 169. Map showing locations of streamflow stations
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Table 4.--Index to streamflow stations and figures.

Map* 
No.

1
2
3
4
5
6
7
8
9
10
11
12

Figure 
No.

170
171
172
173
174
175
176
177
178
179
180
181

Station 
Name

Chena River, AK
Kenai River, AK
Gold Creek, AK
Skeena River, CAN
Fraser River, CAN
Skagit River, WA
Puget Sound, WA
Skykomish River, WA
Spokane River, WA
Columbia River, OR
Umpqua River, OR
Snake River, ID

Latitude

64°50'N.
60°29'N.
58°18'N.
54°37'N.
49°20'N.
48°20'N.
47°05'N.
47°30'N.
47°39'N.
46°11'N.
43°35'N.
44°14'N.

Longitude

147°42'W.
149°48'W.
134°24'W.
128°25'W.
121°27'W.
122°45'W.
122°25'W.
121°24'W.
117°27'W.
124°1 1'W.
123°33'W.
116°58'W.

Period 
of 

Record

1948-1985
1947-1985
1917-1982
1928-1984
1912-1984
1941-1984
1930-1983
1929-1983
1891-1985
1927-1984
1905-1985
1910-1986

Source**

Peterson
Peterson
Slack
Peterson
Tabata
Tabata
Ebbesmeyer
Lins
Peterson
Tabata
Peterson
Peterson

FOUR RIVERS INDEX

13a

13b

13c

13d

14
15
16
17
18
19

182

183
184
185
186
187
188

(Sacramento Basin Unimpaired Runoff)
Sacramento River at

Benbridge near
Red Bluff, CA

Feather River at
Oroville, CA

Yuba River at
Smartville, CA

American River at
Fair Oaks, CA

Weber River, UT
Bear Creek, CO
Merced River, CA
Arroyo Seco, CA
Salt River, AZ
Wailua River, HI

40°17N.

39°31'N.

39°13'N.

38°38'N.

40°44'N.
39°23'N.
37°44'N.
34°13'N.
33°37'N.
22°04'N.

122°1 1'W.

121°32'W.

121 °17'W.

121°13'W.

111°14'W.
105°07'W!
119°33'W.
1 18°10'W.
110°55'W.
159°25'W.

1905-1986

1904-1984
1920-1983
1915-1985
1911-1985
1913-1985
1912-1985

Roos

Peterson
Lins
Peterson
Peterson
Peterson
Peterson

*Refers to map location on Figure 169.
**See Contributors List, p. 379.
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Figure 170. Graphs of standardized monthly anomaly and selected statistics for 
streamflow at Chena River, AK, 1948-1985.
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Figure 171. Graphs of standardized monthly anomaly and selected statistics for 
streamflow at Kenai River, AK, 1947-1985.

-191-



STRERMFLOW GOLD CREEK JUNEflU RLRSKR

UNITS flRE M**3/S

1917-1982

STN NO 15050000

J.R. SLflCK, U.S. GEOLOGICflL SURVEY 
MENLO PflRK, Cfl 94025

DflTfl TRflNSFORMED BY LOGflRITHM 
BEFORE COMPUTING flNOMRLIES

1
L

1
898 1918 1938 1958 1978 

flNNUflL MEflNS

i

998 JFMflMJJflSOND

HNNUflL CYCLE
6 12 18 21 38 36 42 48 

HUTOCORRELflTION
LflG IN MONTHS

1940-1989
4e4142434445464748495i5152S354555657Se596e6162636465666766697B717273747576777B79BrB182Bi646S66B78eB9

1890-1939
909192939495969798990 1 2 3 4 5 6 7 8 9 IB 11 12 13 14 15 16 17 18 IB 28 21 22 23 24 25 26 27 28 29 M 31 32 33 34 35 36 37 36 39

- 2

- 1

Figure 172. Graphs of standardized monthly anomaly and selected statistics for 
streamflow at Gold Creek, AK, 1917-198?.
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Figure 173. Graphs of standardized monthly anomaly and selected statistics for 
streamflow at Skeena River, CAN, 1928-1984.
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Figure 174. Graphs of standardized monthly anomaly and selected statistics for 
streamflow at Fraser River, CAN, 1912-1984.
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Figure 175. Graphs of standardized monthly anomaly and selected statistics for 
streamflow at Skagit River, WA, 1941-1984.
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Figure 176. Graphs of standardized monthly anomaly and selected statistics for 
streamflow at Puget Sound, WA, 1930-1983.
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Figure 177. Graphs of standardized monthly anomaly and selected statistics for 
streamflow at Skykomish River, WA, 1929-1983.
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Figure 178. Graphs of standardized monthly anomaly and selected statistics for 
streamflow at Spokane River, WA, 1891-1985.
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Figure 179. Graphs of standardized monthly anomaly and selected statistics for 
streamflow at Columbia River, OR, 1927-1984.
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Figure 180. Graphs of standardized monthly anomaly and selected statistics for 
streamflow at Umpqua River, OR, 1905-1985.
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Figure 181. Graphs of standardized monthly anomaly and selected statistics for 
streamflow at Snake River, ID, 1910-1986.
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Figure 182. Graphs of standardized monthly anomaly and selected statistics for Four 
Rivers Index (Sacramento Basin Unimpaired Runoff), 1905-1986 at (a) 
Sacramento River at Benbridge near Red Bluff, CA; (b) Feather River at 
Oroville, CA; (c) Yuba River at Smartville, CA; and (d) American River at 
Fair Oaks, CA.
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UNITS flRE M**3/S

15

1904-1984

STN NO 10128500

OflVE PETERSON, U.S. GEOLOGICRL SURVEY 
MENLO PflRK. Cfl 94025 
DflTfl TRflNSFORMED BY LOGflRITHM 
BEFORE COMPUTING flNOMRLIES
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Figure 183. Graphs of standardized monthly anomaly and selected statistics for 
streamflow at Weber River, UT, 1904-1984.
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STREFIMFLOW BEFIR CREEK COLORRDO

UNITS RRE M**3/S

1920-1983

REFERENCEX U.S. GEOLOGICRL SURVEY
WRTER DRTR REPORT CO-84-1
DRTR CONTRIBUTED BY HRRRY F. LINS
U.S. GEOLOGICRL SURVEY
410 NRTIONRL CENTER
RESTON. VIRGINIR 22092

DRTR TRRNSFORMED BY LOGRRITHM 
BEFORE COMPUTING RNOMRLIES
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flNNUflL MEflNS RNNURL CYCLE RUTOCORRELflTION
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1940-1989
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Figure 184. Graphs of standardized monthly anomaly and selected statistics for 
streamflow at Bear Creek, CO, 1920-1983(.
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5TRERMFLON MERCED RIVER YOSEMITE CRLIFORNIR

UNITS ORE M**3/S

1915-1985

STN NO 11264500
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MENLO PflRK. Cfl 94025 
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Figure 185. Graphs of standardized monthly anomaly and selected statistics for 
streamflow at Merced River, CA, 1915-1985.
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STRERMFLOW RRROYO SECO PflSflDENfl CflLIFORNIfl

UNITS flRE M**3/S

1911-1985

STN NO 11098000

DRVE PETERSON. U.S. GEOLOGICRL SURVEY 
MENLD PflRK, Cfl 94025

DflTfl TRRNSFORMED BY LOGRRITHM 
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Figure 186. Graphs of standardized monthly anomaly and selected statistics for 
streamf low at Arroyo Seco, CA, 1911-1985.
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STREflMFLOW SRLT RIVER ROOSEVELT RRIZONfl

UNITS RRE M**3/S

100 
1913-1985

STN NO 09498500 £

DRVE PETERSON, U.S. GEOLOGICRL SURVEY £ 
MENLO PflRK. CR 94025 SB
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1090 1910 1930 1350 1370 1990 
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Figure 187. Graphs of standardized monthly anomaly and selected statistics for 
streamflow at Salt River, AZ, 1913-1985.

-207-



STREflMFLOW WRILUfl RIVER LUHUE KflNfll HflWRII

UNITS RRE M**3/S

1912-1985

STN NO 16068000

DflVE PETERSON. U.S. GEOLOGICflL SURVEY 
MENLO PflRK. Cfl 94025 
DflTfl TRflNSFORMED BY LOGRRITHM 
BEFORE COMPUTING flNOMRLIES
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Figure 188. Graphs of standardized monthly anomaly and selected statistics for 
streamflow at Wailua River, HI, 1912-198:5
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Variable V: Sunshine
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Figure 189. Map showing locations of sunshine stations.
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Table 5.--Index to sunshine stations and figures.

Map* Figure Station
No.

1
2
3
4
5
6
7
8

No.

190
191
192
193
194
195
196
197

Name

Juneau, AK
Spokane, WA
Winnemucca, NV
Salt Lake City, UT
Sacramento, CA
San Diego, CA
Phoenix, AZ
Honolulu, HI

Latitude

58 °22'N.
47°38'N.
40°54'N.
40°46'N.
38°31'N.
32°44'N.
33°28'N.
21°20'N.

Longitude

134°35'W.
117°32'W.
117°48'W.
1 1 1 °58'W.
121°30'W.
117°10'W.
112°01'W.
157°55'W.

Period
of

Record

1917-1979
1894-1984
1908-1984
1891-1984
1905-1984
1891-1984
1895-1984
1908-1984

Source**

Karl
Karl
Karl
Karl
Karl
Karl
Karl
Karl

*Refers to map location on Figure 189.
**See Contributors List, p. 379.
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SUNSHINE JUNEflU flLflSKfl

UNITS RRE HRS/MO

1917-1979
SUNSHINE RECORDER INSTRUMENTflTION HflS
CHflNGED OVER THE YEflRS; SEE DOEHRING A
KflRL. 1981. *fl HISTORY OF SUNSHINE
DflTfl IN U.S. 1891-1980.* FROM NRTIONflL
CLIMflTIC DflTfl CENTER
THOMflS KflRL. US DEPT OF COMMERCE. NCDC,
FEDERfll BLDG, flSHEVILLE, NC 28801
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Figure 190. Graphs of standardized monthly anomaly and selected statistics for sunshine 
hours per month at Juneau, AK, 1917-197^.
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SUNSHINE SPOKflNE WflSHINGTON
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1894-1984
SUNSHINE RECORDER INSTRUMENTS ION HflS
CHflNGED OVER THE YERRS. SEE DOEHRING A
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Figure 191. Graphs of standardized monthly anomaly and selected statistics for sunshine 
hours per month at Spokane, WA, 1894-1084.

-213-



SUNSHINE WINNEMUCCR NEVflDfl

UNITS RRE HRS/MO

1908-1984
SUNSHINE RECORDER INSTRUMENTflTION HflS
CHflNGED OVER THE YEflRS. SEE DOEHRING A
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Figure 192. Graphs of standardized monthly anomaly! and selected statistics for sunshine 
hours per month at Winnemucca, NV, 19011-1984.
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SUNSHINE SflLT LflKE CITY UTflH

UNITS HRE HRS/MO

1891-1984
SUNSHINE RECORDER INSTRUMENTATION HflS
CHflNGED OVER THE YEflRS> SEE DOEHRING A
KflRL. 1981. *fl HISTORY OF SUNSHINE
DflTfl IN U.S. 1891-1980.* FROM NflTIONflL
CLIMflTIC DflTfl CENTER
THOMflS KflRL. US DEPT OF COMMERCE, NCDC.
FEDERflL BLDG. flSHEVILLE. NC 28801
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Figure 193. Graphs pf standardized monthly anomaly and selected statistics for sunshine 
hours per month at Salt Lake City, UT, 1891-1984.
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SUNSHINE SnCRRMENTO CflLIFORNIR

UNITS RRE HRS/MO

1905-1984
SUNSHINE RECORDER INSTRUMENTATION HRS
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Figure 194. Graphs of standardized monthly anomaly and selected statistics for sunshine 
hours per month at Sacramento, CA, 1905+1984.
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SUNSHINE SflN DIEGO CflLIFORNIfl

UNITS flRE HRS/MO

1891-1984
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Figure 195. Graphs of standardized monthly anomaly and selected statistics for sunshine 
hours per month at San Diego, CA, 1891-1984.
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SUNSHINE PHOENIX flRIZONfl

UNITS RRE HRS/MO

1895-1984
SUNSHINE RECORDER INSTRUMENTRTION HflS
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THOMflS KflRL. US DEPT OF COMMERCE. NCDC.
FEDERRL BLDG. RSHEVILLE. NC 28801
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Figure 196. Graphs of standardized monthly anomaly and selected statistics for sunshine 
hours per month at Phoenix, AZ, 1895-1984.
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SUNSHINE HONOLULU HRWRII

UNITS HRE HRS/MO

1908-1984
SUNSHINE RECORDER INSTRUMENTATION HHS
CHflNGED OVER THE YEflRS. SEE DOEHRING A
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CLIMflTIC DflTfl CENTER
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Figure 197. Graphs of standardized monthly anomaly and selected statistics for sunshine 
hours per month at Honolulu, HI, 1908-1984.
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Variable VI: Sea-level Height
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Figure 198. Map showing locations of sea-level height stations.
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Table 6.-- Index to sea-level height stations and figures.

Map* 
No.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
24
25
25
26
27
28
28
29

Figure
No.

199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230

Station 
Name

Massacre Bay, AK
Unalaska, AK
Seward, AK
Yakutat, AK
Juneau, AK
Sitka, AK
Prince Rupert, CAN
Tofino A, CAN
Neah Bay, WA
Victoria, CAN (Downtown)
Seattle, WA
Crescent City, CA
San Francisco, CA
Los Angeles, CA
Santa Monica, CA
La Jolla, CA
San Diego, CA
Guaymas, MEX
La Paz, MEX
Honolulu, HI
Acapulco, MEX
Salina Cruz, MEX
Balboa, CANAL ZONE
Buenaventura, COLOMBIA
Buenaventura, COLOMBIA
La Libertad, ECUADOR
La Libertad, ECUADOR
Talara, PERU
Callao, PERU
Antofagasta, CHILE
Antofagasta, CHILE
Valparaiso, CHILE

Latitude

52°50'N.
53°53'N.
60°06'N.
59°33'N.
58°15'N.
57°03'N.
54°18'N.
49°05'N.
48 °22'N.
48 °26'N.
47 °36'N.
41°45'N.
37°48'N.
34°03'N.
34°00'N.
32°52'N.
32°43'N.
27°55'N.
24°10'N.
21°18'N.
16°50'N.
16°10'N.
8 °58'N.
3 °54'N.
3°54'N.
2°12'S.
2°12'S.
4°37'S.

12°03'S.
23°39'S.
23 °39'S.
33°02'S.

Longitude

173°12'E.
166°32'W.
149°27'W.
139°44'W.
134°25'W.
135°20'W.
130°26'W.
125°46'W.
124°37'W.
123°22'W.
122°20'W.
124°12'W.
122°24'W.
118°15'W.
118°16'W.
117°15'W.
117°09'W.
110°54'W.
110°21'W.
157°52'W.
99°56'W.
95°12'W.
79°36'W.
77°06'W.
77°06'W.
80°55'W.
80°55'W.
81°17'W.
77°09'W.
70°24'W.
70°24'W.
71°38'W.

Period 
of 

Record

1943-1966
1955-1975
1925-1983
1940-1985
1936-1985
1938-1985
1909-1984
1910-1984
1934-1985
1909-1984
1899-1985
1933-1985
1854-1986
1923-1986
1933-1987
1924-1986
1906-1986
1952-1984
1952-1984
1905-1986
1949-1986
1952-1986
1909-1985
1941-1969
1969-1985
1948-1970
1969-1984
1942-1979
1942-1985
1946-1970
1970-1985
1941-1970

Source**

Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Wyrtki
Wyrtki
Wyrtki
Wyrtki
Wyrtki
Wyrtki
Wyrtki
Wyrtki
Wyrtki
Wyrtki
Wyrtki
Wyrtki
Wyrtki
Wyrtki
Wyrtki

*Refers to map location on Figure 198.
**See Contributors List, p. 379.
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Figure 199. Graphs of standardized monthly anomaly and selected statistics for sea-level 
height at Massacre Bay, AK, 1943-1966.
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Figure 200. Graphs of standardized monthly anomaly and selected statistics for sea-level 
height at Unalaska, AK, 1955-1975.
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1979-1983 UPDRTED WITH DflTfl SUPPLIED BY 
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Figure 201. Graphs of standardized monthly anomaly and selected statistics for sea-level 
height at Seward, AK, 1925-1983.
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Figure 202. Graphs of standardized monthly anomaly and selected statistics for sea-level 
height at Yakutat, AK, 1940-1985.
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Figure 203. Graphs of standardized monthly anomaly 
height at Juneau, AK, 1936-1985.

and selected statistics for sea-level
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Figure 204. Graphs of standardized monthly anomaly and selected statistics for sea-level 
height at Sitka, AK, 1938-1985.
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Figure 205. Graphs of standardized monthly anomaly and selected statistics for sea-level 
height at Prince Rupert, CAN, 1909-1984.
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Figure 206. Graphs of standardized monthly anomaly and selected statistics for sea-level 
height at Tofino A, CAN, 1910-1984.
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Figure 207. Graphs of standardized monthly anomaly 
height at Neah Bay, WA, 1934-1985.
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Figure 208. Graphs of standardized monthly anomaly and selected statistics for sea-level 
height at Victoria (Downtown), CAN, 1909-1984.

-233-



SER LEVEL SEflTTLE WRSHINGTON

UNITS RRE CM

1899-1985

SUS TflBflTR.INST OF OCEflN SCI.PO BX 
9B60 W SRflNICH.SIDNEY,BC.V8L 4B2.CRNflDfl

i890 1910 1930 1950 1970 1990 JFMflMJJBSOND 

flNNURL MERNS ' RNNURL CYCLE

0.8

0.6

0.4

0.2

-.2

-.4

-.6 

-.8

6 12 18 24 30 36 42 48
RUTOCORRELRTION 

LflG IN MONTHS

1940-1989
40 41 42 43 44 45 46 47 48 49 58 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 70 71 72 73 74 75 76 77 70 79 80 81 82 83 84 85 86 87 88 89

1890-1939
98 91 92 93 94 95 96 97 98 99 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 2021222324252627262930313233343536373639

Figure 209. Graphs of standardized monthly anomaly and selected statistics for sea-level 
height at Seattle, WA, 1899-1985.
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Figure 210. Graphs of standardized monthly anomaly and selected statistics for sea-level 
height at Crescent City, CA, 1933-1985.
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Figure 211. Graphs of standardized monthly anomaly and selected statistics for sea-level 
height at San Francisco, CA, 1854-1986.
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Figure 212. Graphs of standardized monthly anomaly and selected statistics for sea-level 
height at Los Angeles, CA, 1923-1986.
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Figure 213. Graphs of standardized monthly anomaly and selected statistics for sea-level 
height at Santa Monica, CA, 1933-1987.
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Figure 214. Graphs of standardized monthly anomaly and selected statistics for sea-level 
height at La Jolla, CA, 1924-1986.
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Figure 215. Graphs of standardized monthly anomaly 
height at San Diego, CA, 1906-1986.
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Figure 216. Graphs of standardized monthly anomaly and selected statistics for sea-level 
height at Guaymas, MEX, 1952-1984.
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Figure 217. Graphs of standardized monthly anomaly and selected statistics for sea-level 
height at La Paz, MEX, 1952-1984.
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Figure 218. Graphs of standardized monthly anomaly and selected statistics for sea-level 
height at Honolulu, HI, 1905-1986.
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Figure 219. Graphs of standardized monthly anomaly and selected statistics for sea-level 
height at Acapulco, MEX, 1949-1986.
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Figure 220. Graphs of standardized monthly anomaly and selected statistics for sea-level 
height at Salina Cruz, MEX, 1952-1986.
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Figure 221. Graphs of standardized monthly anomaly
height at Balboa, CANAL ZONE, 1909-1985

and selected statistics for sea-level
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Figure 222. Graphs of standardized monthly anomaly and selected statistics for sea-level 
height at Buenaventura, COLOMBIA, 1941-1969.
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Figure 223. Graphs of standardized monthly anomaly and selected statistics for sea-level 
height at Buenaventura, COLOMBIA, 1969-1985.
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Figure 224. Graphs of standardized monthly anomaly and selected statistics for sea-level 
height at La Libertad, ECUADOR, 1948-1970.
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Figure 225. Graphs of standardized monthly anomaly and selected statistics for sea-level 
height at La Libertad, ECUADOR, 1969-1984.
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Figure 226. Graphs of standardized monthly anomaly and selected statistics for sea-level 
height at Talara, PERU, 1942-1979.
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Figure 227. Graphs of standardized monthly anomaly and selected statistics for sea-level 
height at Callao, PERU, 1942-1985.
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Figure 228. Graphs of standardized monthly anomaly and selected statistics for sea-level 
height at Antofagasta, CHILE, 1946-1970.
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Figure 229. Graphs of standardized monthly anomaly 
height at Antofagasta, CHILE, 1970-1985
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Figure 230. Graphs of standardized monthly anomaly and selected statistics for sea-level 
height at Valparaiso, CHILE, 1941-1970.
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Variable VII: Sea-surface Temperature (SST)
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Figure 231. Map showing locations of sea-surface temperature (SST) stations.
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Table 1. Index to Sea-surface Temperature (SST) stations and figures.

Map* Figure Station 
No. No. Name

Period
of 

Latitude Longitude Record Source**

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273

Adak, AK
Unalaska, AK
Kodiak, AK
Seward, AK
Yakutat, AK
Juneau, AK
Sitka, AK
Weather Ship P
Langara Island, CAN
Ketchikan, AK
Triple Island, CAN
Cape St. James, CAN
Pine Island, CAN
Kains Island, CAN
Cape Mudge, CAN
Departure Bay, CAN
Entrance Island, CAN
Amphitrite Point, CAN
Neah Bay, WA
Race Rocks, CAN
Seattle, WA
Crescent City, CA
Blunts Reef Lightship, CA
Farallon Islands, CA
San Franciso, CA
Alameda, CA
Pacific Grove, CA
Avila/Pt. San Luis, CA
Weather Ship N
Port Hueneme/Pt. Mugu, CA
Los Angeles, CA
Balboa, CA
La Jolla, CA
Honolulu, HI
Acapulco, MEX
San Jose, GUATEMALA
Cartagena, COLOMBIA
Tumaco, COLOMBIA
La Libertad, ECUADOR
Puerto Chicama, PERU
Antofagasta, CHILE
Valparaiso, CHILE

51°51'N.
53°53'N.
57°47'N.
60°06'N.
59°33'N.
58°15'N.
57°03'N.
50°00'N.
54°15'N.
55°20'N.
54°18'N.
51°56'N.
50°58'N.
50°26'N.
50°00'N.
49°13'N.
49°12'N.
48°55'N.
48 °22'N.
48°18'N.
47°36'N.
41°45'N.
40°26'N.
37°25'N.
37°48'N.
37°47'N.
36°38'N.
35°10'N.
30°00'N.
34°09'N.
34°03'N.
33°36'N.
32°52'N.
21°18'N.
16°51'N.
13°55'N.
10°27'N.

1 °38'N.
2°12'S.
7 °42'S.

23 °28'S.
33°02'S.

176°39'W.
166°32'W.
152°24'W.
149°27'W.
139°44'W.
134°25'W.
135°20'W.
145°00'W.
133°03'W.
131°38'W.
130°53'W.
131°01'W.
127°44'W.
128°02'W.
125°12'W.
123°57'W.
123°56'W.
125°32'W.
124°37'W.
123°32'W.
122°20'W.
124°12'W.
124°30'W.
122°36'W.
122°28'W.
122°18'W.
121°55'W.
120°45'W.
140°00'W.
119°12'W.
118°15'W.
117°54'W.
117°15'W.
157°52'W.
99°56'W.
90°50'W.
75°31'W.
78°46'W.
80°55'W.
79°27'W.
70°26'W.
71°38'W.

1943-1978
1955-1982
1950-1978
1925-1982
1940-1983
1936-1978
1924-1983
1950-1982
1936-1984
1921-1978
1940-1970
1934-1984
1937-1984
1935-1984
1937-1982
1915-1982
1936-1982
1934-1984
1935-1986
1941-1984
1922-1978
1933-1985
1922-1971
1925-1986
1855-1987
1939-1978
1919-1986
1945-1986
1954-1974
1919-1986
1923-1978
1924-1986
1916-1987
1945-1978
1950-1972
1949-1970
1948-1972
1951-1972
1948-1973
1925-1988
1945-1969
1944-1969

Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Mantyla
Tabata
Tabata
Mantyla
Mantyla
Manatyla
Peterson
Tabata
Mantyla
Mantyla
Roden
Mantyla
Tabata
Mantyla
Mantyla
Tabata
McLain
McLain
McLain
McLain
McLain
McLain
McLain
McLain

*Refers to map location on Figure 231.
**See Contributors List, p. 379.

-259-



SEfl SURF TEMP RDRK RLflSKfl

UNITS ORE DEC C

1943-1978

SUS TflBflTfl.INST OF OCEflN SCI.PO BX 6000 
9860 W SflflNICH,SIDNEY.BC.V8L 4B2,CflNflDfl

1890 1910 1930 1950 1970 1 

flNNUfiL MEflNS

390 JFMflMJJflSOND 

flNNUflL CYCLE

6 12 18 24 30 36 42 48
flUTOCORRELflTION 

LflG IN MONTHS

1940-1989 I
40414243444546474849505152535455565758596861626364656667686970717273747576777879688182838485668788

liiil Jijij ill 
I nr FI r iT

Figure 232. Graphs of standardized monthly anomaly 
surface (SST) temperature at Adak, AK, 1943

and selected statistics for sea- 
-1978.
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Figure 233. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at Unalaska, AK, 1955-1982.
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Figure 234. Graphs of standardized monthly anoma 
surface (SST) temperature at Kodiak, AK,

y and selected statistics for sea- 
1950-1978.
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Figure 235. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at Seward, AK, 1925-1982.
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Figure 236. Graphs of standardized monthly anomaly 
surface (SST) temperature at Yakutat, AK

and selected statistics for sea- 
,1940-1983.
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Figure 237. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at Juneau, AK, 1936-1978.
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Figure 238. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at Sitka, AK, 1924-1983.
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Figure 239. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at Weather Ship P, 1950-1982.
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Figure 240. Graphs of standardized monthly anomaly 
surface (SST) temperature at Langara Island

and selected statistics for Sea- 
1, CAN, 1936-1984.
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Figure 241. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at Ketchikan, AK, 1921-1978.
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Figure 242. Graphs of standardized monthly anomaly 
surface (SST) temperature at Triple Island

and selected statistics for sea- 
,"CAN, 1940-1970.
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Figure 243. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at Cape St. James, CAN, 1934-1984.
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Figure 244. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at Pine Island, CAN, 1937-1984.
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Figure 245. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at Kains Island, CAN, 1935-1984.
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Figure 246. Graphs of standardized monthly anomaly and selected statistics for sea-
surface (SST) temperature at Cape Mudge, CAN, 1937-1982.
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Figure 247. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at Departure Bay, CAN, 1915-1982.
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Figure 248. Graphs of standardized monthly anoma
surface (SST) temperature at Entrance Island

y and selected statistics for sea- 
, CAN, 1936-1982.
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Figure 249. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at Amphitrite Point, CAN, 1934-1984.
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Figure 250. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at Neah Bay, WA, 1935-1986.
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Figure 251. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at Race Rocks, CAN, 1941-1984.
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Figure 252. Graphs of standardized monthly anomaly 
surface (SST) temperature at Seattle, WA,
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Figure 253. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at Crescent City, CA, 1933-1985.
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Figure 254. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at Blunts Reef Lightship, CA, 1922-1971.
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Figure 255. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at Farallon Islands, CA, 1925-1986.
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Figure 256. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at San Francisoj CA, 1855-1987.
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Figure 257. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at Alameda, CA, 1939-1978.
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Figure 258. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at Pacific Gro^e, CA, 1919-1986.
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Figure 259. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at Avila/Pt. San Luis, CA, 1945-1986.
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Figure 260. Graphs of standardized monthly anomaly 
surface (SST) temperature at Weather Ship
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Figure 261. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at Port Hueneme/Pt. Mugu, CA, 1919-1986.
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Figure 262. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at Los Angeles, CA, 1923-1978.
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Figure 263. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at Balboa, CA, 1924-1986.
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Figure 264. Graphs of standardized monthly anoma! 
surface (SST) temperature at La Jolla, CA,

y and selected statistics for sea- 
1916-1987.
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Figure 265. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at Honolulu, HI, 1945-1978.
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Figure 266. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at Acapulco, MEX, 1950-1972.
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Figure 267. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at San Jose, GUATEMALA, 1949-1970.
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Figure 268. Graphs of standardized monthly anomaly 
surface (SST) temperature at Cartagena,
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Figure 269. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at Tumaco, COLOMBIA, 1951-1972.
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Figure 270. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at La Libertad, ECUADOR, 1948-1973.
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Figure 271. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at Puerto Chicama, PERU, 1925-1988.
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Figure 272. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at Antofagasta, CHILE, 1945-1969.
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Figure 273. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface (SST) temperature at Valparaiso, CHILE, 1944-1969.
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Variable VIII: Sea-surface Salinity
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Figure 274. Map showing locations of sea-surface salinity stations
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Table %.--Index to sea-surface salinity stations and figures.

Map
No.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

19
20
21
22
23
24
25

* Figure 
No.

275
276
111
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292

293
294
295
296
297
298
299

Station 
Name

Seward, AK
Yakutat, AK
Juneau, AK
Sitka, AK
Ketchikan, AK
Langara Island, CAN
Triple Island, CAN
Cape St. James, CAN
Kains Island, CAN
Pine Island, CAN
Cape Mudge, CAN
Departure Bay, CAN
Entrance Island, CAN
Amphitrite Point, CAN
Neah Bay, WA
Race Rocks, CAN
Crescent City, CA
Blunts Reef
Lightship, CA

Farallon Islands, CA
San Francisco, CA
Pacific Grove, CA
Port Hueneme, CA
Los Angeles, CA
Balboa, CA
La Jolla, CA

Latitude

60°6'N.
59°3'N.
58°8'N.
57°3'N.
55°0'N.
54 °5'N.
54 °8'N.
51°6'N.
50°6'N.
50°8'N.
50°0'N.
49°3'N.
49°2'N.
48 °5'N.
48°2'N.
48 °8'N.
41°5'N.

40°6'N.
37°5'N.
37°8'N.
36 °8'N.
34°9'N.
33 °3'N.
33°6'N.
32°2'N.

Longitude

149°7'W.
139°0'W.
134°0'W.
135°0'W.
131°8'W.
133°3'W.
130°3'W.
131 °1'W.
128°2'W.
127°4'W.
125°2'W.
123°7'W.
123°6'W.
125°2'W.
124°'W.
123°2'W.
124°2'W.

124°0'W.
122°6'W.
122°8'W.
121°5'W.
119°2'W.
118°6'W.
117°4'W.
117°5'W.

Period 
of 

Record

1926-1939
1941-1960
1942-1964
1944-1964
1922-1964
1936-1984
1940-1969
1934-1971
1935-1984
1937-1984
1937-1982
1931-1982
1936-1982
1934-1984
1936-1979
1941-1984
1934-1979

1923-1941
1925-1986
1921-1987
1919-1975
1919-1963
1924-1977
1924-1986
1916-1986

Source**

Roden
Roden
Roden
Roden
Roden
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Roden
Tabata
Roden

Roden
Mantyla
Peterson
Roden
Mantyla
Cayan
Mantyla
Mantyla

*Refers to map location on Figure 274.
**See Contributors List, p. 379.
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Figure 275. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface salinity at Seward, AK, 1926-1939i
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Figure 276. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface salinity at Yakutat, AK, 1941-1960.
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Figure 277. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface salinity at Juneau, AK, 1942-1964.

-308-



SEfl SURF SRLINITY SITKR RLRSKR 

UNITS RRE PER MILLE

1944-1964

GUNNRR RODEN. U OF WflSHINGTON. OCEflN A 
FISHERY SCIENCE. SEflTTLE, Wfl 98195

1890 1910 1930 1950 1970 1990 JFMRMJJRSOND 

flNNURL MEflNS flNNUflL CYCLE

-.8

-1.0
6 12 18 24 30 36 42 48 

flUTOCORRELflTION

LOG IN MONTHS

1940-1989
404142134445464746495051525354555657585960616263846566676889707172737475767776796081628364858687

£ - 1 -
o
z -2 -

L .Hill

- ! '
11 UllLii

T, If
II '

"'f T   . ;

Figure 278. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface salinity at Sitka, AK, 1944-1964.
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Figure 279. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface salinity at Ketchikan, AK, 1922-1964.
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Figure 280. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface salinity at Langara Island, CAN, 1936-1984.
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Figure 281. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface salinity at Triple Island, CAN, 1940-1969.
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Figure 282. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface salinity at Cape St. James, CAN, 1934-1971.
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Figure 283. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface salinity at Kains Island, CAN, 1935-1984.
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Figure 284. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface salinity at Pine Island, CAN, 1937-1984.
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Figure 285. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface salinity at Cape Mudge, CAN, 1937-1982.
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Figure 286. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface salinity at Departure Bay, CAN, 1931-1982.
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Figure 287. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface salinity at Entrance Island, CAN, 1936-1982.
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Figure 288. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface salinity at Amphitrite Point, CAN, 1934-1984.
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Figure 289. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface salinity at Neah Bay, WA, 1936-1979.
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Figure 290. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface salinity at Race Rocks, CAN, 1941-1984.
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Figure 291. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface salinity at Crescent City, CA, 1934-1979.
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Figure 292. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface salinity at Blunts Reef Lightship, CA, 1923-1941.
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Figure 293. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface salinity at Farallon Islands, CA, 1^25-1986.
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Figure 294. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface salinity at San Francisco, CA, 1921-1987.
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Figure 295. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface salinity at Pacific Grove, CA, 1919-1975.
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Figure 296. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface salinity at Port Hueneme, CA, 1919-1963.
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Figure 297. Graphs of standardized monthly anomaly 
surface salinity at Los Angeles, CA, 1924-
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Figure 298. Graphs of standardized monthly anomaly and selected statistics for sea- 
surface salinity at Balboa, CA, 1924-1986.
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SEfl SURF SflLINITY Lfl JOLLfl CflLIFORNIfl

UNITS flRE PER MILLE

1916-1986
NOTEX SRLINITY DURING MID-40IS TO 
MID-50TS MRY HRVE RRTIFICIRLLY LOW 
VRRIRBILITY DUE TO RN RNRLYSIS PROBLEM 
G. RODEN. CRLCOFI REPORTS, VOL 8. 1961

RRNOLD MRNTYLR, SIO. R-030 
UCSD. LR JOLLR. CR 92093

1690 1910 1930 1950 1970 1900 JFMflMJJflSONO 

flNNUflL MEflNS flNNUflL CYCLE
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Figure 299. Graphs of standardized monthly anoma 
surface salinity at La Jolla, CA, 1916-198<
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Variable IX: Atmospheric, Biological, and Miscellaneous
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ic, biological, 
temperature and salinity

Figure 300. Map showing locations of atmospheric 
and miscellaneous ocean 
data stations.
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Table 9.~Index to Atmospheric, Biological, and Miscellaneous 
ocean temperature and salinity data stations.

Map* Figure 
No. No. Variable Station Name Latitude Longitude

Period 
of 

Record Source**

Atmospheric Variables

a 301
a 302
a 303
a 304
a 305

Biological

b 306
b 307

b 308
b 309

b 310
b 311

c 312
c 313
c 314
c 315
c 316

b 317
b 318
b 319
b 320
b 321
b 322
b 323

b 324

b 325

Upwelling Index
PNA Index
SOI
Atmospheric CO
Atmospheric CO

Variables

chlorophyll-a
chlorophyll- a

phytoplankton
phytoplankton

zooplankton
zooplankton

small plankton
anchovy larvae
sardine larvae
total fish larvae
Oyster Condition

Index
anchovy catch
sablefish catch
sardine catch
bonito catch
sanddab catch
squid catch
diatom chaettoceros

debilis
diatom eucampia

zoodiacus
small diatoms

none
none
Tahiti/Darwin
Mauna Loa, HI
Mauna Loa/South Pole

Suisun Bay, CA
Sacramento-San Joaquin

Delta, CA
Suisun Bay, CA
Sacramento-San Joaquin

Delta, CA
Suisun Bay, CA
Sacramento-San Joaquin

Delta, CA
Southern CA Bight
Southern CA Bight
Southern CA Bight
Southern CA Bight

Nahcotta, WA
CA
CA
CA
CA
CA
CA

La Jolla, CA (Scripps pier)

La Jolla, CA (Scripps pier)
La Jolla, CA (Scripps pier)

39°00'N. 125°00'W.
See Text

Not Applicable
19°30'N. 155°36'W.

See Text

38°05'N. 122°03'W.

38°35'N. 121°30'W.
38°05'N. 122°03'W.

38°35'N. 121°30'W.
38°35'N. 122°30'W.

38°05'N. 121°03'W.
See Figure 300c
See Figure 300c
See Figure 300c
See Figure 300c.

46° 28'N. 124°02'W.
See Figure 300b
See Figure 300b
See Figure 300b
See Figure 300b
See Figure 300b
See Figure 300b

32°50'N. 117°10'W.

32°50'N. 117°10'W.
32°50'N. 117°10'W.

1946- 1987
1946-1984
1882- 1988
1958- 1987
1958- 1989

1968-1986

1968- 1986
1968- 185

1968- 1985
1971- 1981

1971- 1981
1951- 1986
1951-1986
1951- 1986
1951- 1986

1959- 1985
1928- 1985
1928- 1985
1928- 1985
1928- 1985
1928- 1985
1928- 1985

1930- 1939

1930- 1939
1920- 1939

Bakun
McLain
NOAA
Keeling
Keeling

Lehman

Lehman
Lehman

Lehman
Lehman

Lehman
Moser/Smith
Moser/Smith
Moser/Smith
Moser/Smith

Schoener
Sund
Sund
Sund
Sund
Sund
Sund

Tont

Tont
Tont

Miscellaneous Variables

c 326
c 327
c 328
c 329

150m temperature
150m salinity
10m temperature
10m salinity

Puget Sound, WA
Puget Sound, WA
Southern CA Bight
Southern CA Bight

47°05'N. 122°25'W.
47°05'N. 122°25'W.

See Figure 300c
See Figure 300c.

1933- 1984
1933- 1984
1951- 1985
1951- 1985

Ebbesmeyer
Ebbesmeyer
Moser/Smith
Moser/Smith

* Refers to map location on Figure 300.
**See Contributors List, p. 379.
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BFWJN consini UPWELLING INDEX
UNITS ORE M««3/S/100M

1946-1987

OFFSHORE EKMflN TRflNSPORT
IN M3/S PER 100 METERS OF COflSTLINE
DERIVED FROM MONTHLY MEflN SLP
REFX BflKUN. fl.. 1975. NOflfl TECH. REP.
NMFS - SSRF 671.

1890 1910 1930 1950 1970 1090 JFMfiMJJfiSOND

RNNUFIL MEflNS flNNURL CYCLE
6 12 18 24 30 36 42 48

flUTOCORRELRTION 

LRG IN MONTHS

1940-1989
40414243444546474849505152535455565756596061626364656667 7071727374757677767960916283648666878869

Figure 301. Graphs of standardized monthly 
Upwelling Index, 1946-1987.
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PNR INDEX FROM 500 MB HEIGHT

UNITS flRE M

1946-1984
PNfl INDEX FROM 500 MB HEIGHT
DEFINED BY WRLLflCE FIND GUTELER
1981 MO. HER. REV. VOL 109. P. 798
PNfl = 0.25CZ(20N.160W) - Z(45N.165W)
+ ZI55N.115W) - Z(30N.85W)D
NOTE THflT PNfl IS COMMONLY USED FOR
WINTER MONTHS ONLY

1910 1930 19M 1970 1990 JFMflMJJBSOND 

RNNURL MERNS RNNURL CYCLE

6 12 18 24 30 36 42 48
RUTOCORRELflTION 

LRG IN MONTHS

1940-1989
40414243444546474649505152535455565756596161626364656667 686970717273747576777679608182638465688788

jifa, 111 .1,11 ibL I iilL
ty

- 3

- 2

Figure 302. Graphs of standardized monthly anomaly and selected statistics for PNA 
Index, 1946-1984.
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SOUTHERN OSCILLflTION INDEX (S.O.I.)

UNITS ORE SOI

1882-1988
FROM NOm CLIM. flNflLYSIS CNTR. CLIM DIflGN
BULL. MflR. 1986 TflBULflTION WITH UPDflTE
PRE-1935 S.O.I. FROM TflHITI - DflRWIN SLP
FROM NCflR SURFflCE STATIONS. 0
THIS S.O.I. IS NOflfl CflC VERSION
flS DEF BY ROPELEWSKI FIND JONES 1987 °
MO. WEfl. REV. VOL. 115. P. 2161

-6 -1.0'
1850 1870 1890 1910 1930 1950 1970 !l990 J F M fl M J J fl S 0 N D 6 12 18 2* 30 36 42 48

flNNURL MERNS RNNURL CYCLE RUTOCORRELRTION
LflG IN MONTHS

1940-1989
M*142«U4S*6*7*6495iS1525354555657S859686162636465666766B9787172737*7576777679688182B3e4eS8687ee

909192939495969796990 1 2 3 4 5 6 7 8 9 101112131415161718192021222324252627262938313233343536373639

1840-1889
4041424344454647464950515253545556575859606162636465666766697071727374757677767960816283846586676689

O 1 
UJ2 0

Figure 303. Graphs of standardized monthly 
Tahiti/Darwin, 1935-1988.

anomaly and selected statistics for SOI,
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RTMOSPHERIC C02 MflUNfl LOR HflWRII

UNITS RRE PPM

1958-1987
MflUNfl LOfl OBSERVflTORY. flLTITUDE 3400 
METERS, STflTION OPERflTED BY NOflfl. 
flVERflGES OF DflTfl flDJUSTED TO THE 15TH 
OF EflCH MONTH

CHflRLES D. KEELING. SIO, fl-020. UNIV. 
OF Cfl, SflN DIEGO. Lfl JOLLfl, Cfl 92093 ir
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I
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\
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LRC IN MONTHS
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a 1
UJ

Figure 304. Graphs of standardized monthly anomaly and selected statistics for
Atmospheric CO2, Mauna Loa, HI, 1958-1987.'
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ninospH C02 nNon nnuNn LOR/SOUTH POLE
UNITS flRE PPM

i 
1958-1989

GLOBflL RTMOSPHERIC C02 flNOM
FORMED FROM flVG OF MflUNfl LOR/SOUTH POLE
SEflSONflLITY FIND TREND REMOVED
REF KEELING ET RL 1989 E
flGU PflCIFIC CLIMflTE MONOGRflPH

1890 1918 1930 1950 1970 K 

flNNUflL MEflNS

JFMRMJJBSOND 

flNNUflL CYCLE

1.0

0.8 

0.6 

0.4 

0.2 

0.8

-.1

-.6

6 12 18 21 30 36 42 48
flUTOCORRELflTION 

LflC IN MONTHS

1940-1989
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Figure 305. Graphs of standardized monthly anomaly and selected statistics for 
Atmospheric CO2, Mauna Loa/South Pole, (1958-1989.
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CHLOROPHYLL fl SUISUN BflY CflLIFORNIfl

UNITS flRE MICROGRflM/L

1968-1986
MONTHLY CONCENTRflTIONS CflLCULflTED FROM 
flVERflGE CONCENTRflTIONS MEflSURED SEMI 
MONTHLY FROM fl DEPTH OF 1-Mi COLLECTED 
BY Cfl DEPT WflTER RESOURCES A US BUREflU 
OF RECLflMflTION. MISS. VflLUES WERE EST. 
PEGGY LEHMflN, DEPT OF WflTER RESOURCES, 
3251 S ST, SflCRflMENTO, Cfl 95816 
DfiTfl TRANSFORMED BY LOGARITHM BEFORE 
COMPUTING flNOMflLIES

1890 1910 1930 1950 1970 1990 

flNNUflL MEflNS

JFMflMJJflSOND 

flNNUflL CYCLE

6 12 18 21 30 36 42 
flUTOCORRELHTION

LOG IN MONTHS

1940-1989
414142434445464746495851525354555657585968616263646566676869707172737475

: Li Li Jl ,h
I 1 11 I'H ; ill

|
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p w |
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"irrn -

Figure 306. Graphs of standardized monthly anomaly and selected statistics for 
chlorophyll-a, Suisun Bay, CA, 1968-1986.
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CHLOROPHYLL fl SRCRRMENTO-SRN JORQUIN DELTR CR

UNITS RRE MICROGRRM/L

1968-1986
MONTHLY CONCENTRflTIONS CflLCULflTED 
FROM RVERflGE CONCENTRflTIONS MEflSURED 
SEMI-MONTHLY FROM fl DEPTH OF 1~M FOR 
3 SITESt COLLECTED BY Cfl DEPT OF WflTER 
RESOURCES A US BUREflU OF RECLflMflTION. 
PEGGY LEHMflN, DEPT OF WflTER RESOURCES, 
3251 S STREET, SflCRflMENTO- CR 95816 
DflTfl TRflNSFORMED BY LOGARITHM BEFORE 
COMPUTING RNOMflLIES

1890 1910 1930 1950 1970 

HNNUHL MEflNS

1940-1989
40 41 « 43 44 45 i6 47 48 49 58 51 52 53 54 55 56 57 56 59 SB 61 62 63 64 65 66 67 68 69

JFMRMJJflSONO 

flNNURL CYCLE

6 12 18 24 30 36 42 48 
HUTOCORRELHTION

LOG IN MONTHS

71727374757677787960818283848568876889

.iiJl.luI I .J  !  !.    ">>'_' ' »_}, "R ^ A* I_VIM"i|f"'''' it! 1^1|i

Figure 307. Graphs of standardized monthly anomaly 
chlorophyll-a, Sacramento-San Joaquin Delta
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PHYTOPLflNKTON CELL DENSITY SUISUN BflY Cfl

UNITS RRE CELLS/ML

1968-1985
MONTHLY PHYTOPLHNKTON CELL DENSITY 
FROM WflTER SflMPLES COLLECTED FROM fl 
DEPTH OF 1-M BY Cfl DEPT OF WflTER 
RESOURCES A US BUREflU OF RECLRMflTION. 
MISSING VflLUES WERE ESTIMflTED. 
PEGGY LEHMHN. DEPT OF WflTER RESOURCES, 
3251 S STREET, SflCRHMENTO. Cfl 95816 
DRTfl TRflNSFORMED BY LOGflRITHM BEFORE 
COMPUTING HNOMflLIES

1890 1910 1930 1950 1970 1990 

flNNURL MERNS

JFMRMJJflSOND 

RNNURL CYCLE

6 12 18 24 30 36 12 IB
flUTOCORRELRTtON 

LflG IN MONTHS

o 1
LU 

" 0

1940-1989
4041424344454647484950515253545556575859686162636465668768697071727374757677787988618283848586878889

Figure 308. Graphs of standardized monthly anomaly and selected statistics for 
phytoplankton, Suisun Bay CA, 1968-1985.
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PHYTOPLflNKTON SflCRflMENTO-SflN JOflQUIN DELTfl Cfl

UNITS RRE CELLS/ML

1968-1985
MONTHLY PHYTOPLflNKTON CELL DENSITY 
CflLCULRTED FROM RVG COUNTS FOR 3 
SITES. CflLCULflTED FROM fl DEPTH OF 1-M 
BY Cfl DEPT WflTER RESOURCES A US BURERU 
OF RECLRMflTION. MISS. VflLUES WERE EST. 
PEGGY LEHMflN, DEPT OF WflTER RESOURCES, 
3251 S STREET, SflCRflMENTO. Cfl 95816. 
DRTfl TRRNSFORMED BY LOGflRITHM BEFORE 
COMPUTING flNOMflLIES

1890 1910 1930 1950 1970 1990 

RNNURL HERNS

JFMPMJJRSOND 

RNNURL CYCLE

6 12 18 2t 30 36 *2 tB 
RUTOCORRELflTION

LflG IN MONTHS

1940-1989
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Figure 309. Graphs of standardized monthly anomaly 
phytoplankton, Sacramento-San Joaquin Delta
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ZOOPLRNKTON SUISUN BRY CR

UNITS RRE ORGflNISMS/ML

1971-1981
MONTHLY ZOOPLflNKTON flBUNDflNCE DETER 
MINED FROM NET TOWS TflKEN BY Cfl DEPT 
OF FISH A GflME. INCLUDED COPEPODS. 
CLflDOCERfl. ROTIFERS. MISSING VflLUES 
WERE ESTIMATED.
PEGGY LEHMflN, DEPT OF WflTER RESOURCES. 
3251 S STREET SflCRflMENTO. Cfl 95816 
DflTfl TRflNSFORMED BY LOGflRITHM BEFORE 
COMPUTING flNOMflLIES

1890 1910 1930 1950 1970 1990 

HNNUflL MEflNS

JFMRMJJRSOND 

flNNUHL CYCLE

6 12 18 2i 30 36 12 48'
flUTOCORRELHTION 

LOG IN MONTHS

1940-1989
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Figure 310. Graphs of standardized monthly anomaly and selected statistics for 
zooplankton, Suisun Bay CA, 1971-1981.
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ZOOPLRNKTON SRCRRMENTQ-SRN JORQUIN DELTR CR

UNITS ORE ORGflNISMS/ML

1971-1981
MONTHLY ZOOPLflNKTON flBUNDflNCE DETER 
MINED FROM NET TOWS TOKEN BY Cfl DEPT 
OF FISH A GflME flND flVERflGED OVER 
3 SITESi INCLUDED CLflDOCERfl, COPEPODS. 
ROTIFERS. MISSING VflLUES WERE EST. 
PEGGY LEHMflN. DEPT WRTER RESOURCES, 
3251 S STREET. SflCRflMENTO. Cfl 95816 
DflTfl TRRNSFORMED BY LOGflRITHM BEFORE 
COMPUTING flNOMRLIES

1890 1910 1930 1950 1970 1990 

flNNURL MERNS

JFMPMJJPSOND 

RNNURL CYCLE

6 12 18 2t 30 36 i2 i8
RUTOCORRELRTION 

LflG IN MONTHS

1940-1989
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Figure 311. Graphs of standardized monthly anomaly 
zooplankton, Sacramento-San Joaquin Delta
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SMflLL PLflNKTON S. Cfl BIGHT/flDJflCENT Cfl COflST

UNITS ORE LOG(DENSITY)

1951-1986
NRTURRL LOG OF MONTHLY MERNS OF SMRLL
PLRNKTON VOLUME PER 1000 CUBIC METERSi
RRER WEIGHTED. -99999 INDICflTES NO
OCCUPIED STRTIONS
NRTIONflL MRRINE FISHERIES SWFC
GEOFF MOSER flND PflUL SMITH
P.O. BOX 271. LR JOLLfl, Cfl 92038

1890 1910 1930 1950 1970 1990 JFMfiMJJflSOND 

RNNURL MERNS RNNURL CYCLE

6 12 18 21 30 36 t2 48
RUTOCORRELRTION 
LRG IN MONTHS

1940-1989
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Figure 312. Graphs of standardized monthly anomaly and selected statistics for small 
plankton, Southern CA Bight, 1951-1986.
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RNCHOVY LRRVflE S. Cfl BIGHT/flDJflCENT Cfl COflST
UNITS ORE LOG(s/10 M**2)

1951-1986
NflTURflL LOG OF MONTHLY MEflNS OF flNCHOVY
LflRVflE PER 10 SQ METERS» flREfl WEIGHTED.
-88888 INDICATES OCCUPIED STflTIONS WITH
NO LflRVflE FOUND, -99999 IS MISS. DflTR.
NflTIONflL MflRINE FISHERIES SWFC
GEOFF MOSER flND PflUL SMITH
P.O. BOX 271, Lfl JOLLfl, Cfl 92038
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flNNUflL MEflNS flNNUflL CYCLE
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Figure 313. Graphs of standardized monthly anomaly 
larvae, Southern CA Bight, 1951-1986.

and selected statistics for anchovy
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SRRDINE LRRVflE S. CR BIGHT/RDJRCENT CR CORST

UNITS flRE LOG(=/10 M**2)

1951-1986
NflTURflL LOG OF MONTHLY MERNS OF SRRDINE
LRRVRE PER 10 SO METERSi RRER WEIGHTED*
-88888 INDICRTES OCCUPIED STRTIONS WITH
NO LRRVRE FOUND, -99999 IS MISS. DRTfl.
NRTIONRL MRRINE FISHERIES SWFC
GEOFF MOSER RND PRUL SMITH
P.O. BOX 271. LR JOLLR, Cfl 92038
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Figure 314. Graphs of standardized monthly anomaly and selected statistics for sardine 
larvae, Southern CA Bight, 1951-1986.
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TOTFIL FISH LflRVFIE S. Cfl BIGHT/FIDJFICENT Cfl CORST

UNITS flRE LOG(=/10 M**2)

1951-1986
NflTURflL LOG OF MONTHLY MEflNS OF TOTRL
FISH LflRVRE PER 10 SQUflRE METERS. flREfl
WEIGHTED. -99999 INDICflTES NO OCCUPIED
STflTIONS
NflTIONflL MflRINE FISHERIES SWFC
GEOFF MOSER flND PRUL SMITH
P.O. BOX 271, Lfl JOLLR. Cfl 92038
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Figure 315. Graphs of standardized monthly anomaly 
larvae, Southern CA Bight, 1951-1986.

ind selected statistics for total fish
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OYSTER CONDITION INDEX NFIHCOTTFI

UNITS flRE CI

1959-1985

RMY SCHOENER. INST OF ENV. STUDIES 
WILLRPR SHELLFISH LflB. WflSHINGTON 
REF7. JOURNRL OF GEOPHYSICRL RESERRCH 
VOL.92.NO.CIS.P.14,429-14.435.DEC 15,87 
DflTR TRRNSFORMED BY LOGRRITHM BEFORE 
COMPUTING RNOMRLIES
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Figure 316. Graphs of standardized monthly anomaly and selected statistics for Oyster 
Condition Index, Nahcotta, WA, 1959-1985.
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COMBINED FISH CflTCH DflTfl FOR flNCHOVY CflLIFORNIfl

UNITS flRE POUNDS (MILLIONS)

1928-1985

PflUL SUND
PflCIFIC FISHERIES ENVIRONMENTflL GROUP
SOUTHWEST FISHERIES CENTER
NflTIONflL MflRINE FISHERIES SERVICE. NOflfl
MONTEREY. CR 93940
DflTfl TRRNSFORMED BY LOGRRITHM BEFORE
COMPUTING flNOMflLIES
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flNNUflL MEflNS

JFMRMJJRSOND 

flNNUflL CYCLE
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HUTOCORRELflTION 

LflG IN MONTHS

1940-1989
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Figure 317. Graphs of standardized monthly anomaly 
catch, CA, 1928-1985.
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COMBINED FISH CflTCH DFITfl FOR SFIBLEFISH CflLIFORNIfl

UNITS RRE POUNDS (MILLIONS)

1928-1985

PRUl SUND
PRCIFIC FISHERIES ENVIRONMENTAL GROUP
SOUTHWEST FISHERIES CENTER
NRTIONRL MRRINE FISHERIES SERVICE. NOflfl
MONTEREY. CR 93940
DRTR TRRNSFORMED BY LOGRRITHM BEFORE
COMPUTING RNOMRLIES
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Figure 318. Graphs of standardized monthly anomaly and selected statistics for sablefish 
catch, CA, 1928-1985.
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COMBINED FISH CflTCH DflTfl FOR SRRDINE CflLIFORNIfl

UNITS RRE POUNDS (MILLIONS)

1928-1985

PflUL SUND
PflCIFIC FISHERIES ENVIRONMENTflL GROUP
SOUTHWEST FISHERIES CENTER
NflTIONflL MflRINE FISHERIES SERVICE. NORR
MONTERET, CR 93940
DflTfl TRflNSFORMED BY LOGflRITHM BEFORE
COMPUTING HNOMflLIES

1890 1910 1930 1950 1970 1090 

flNNUflL MEFINS
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Figure 319. Graphs of standardized monthly anomaly and selected statistics for sardine 
catch, CA, 1928-1985.
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COMBINED FISH CflTCH DflTfl FOR BONITO CflLIFORNIfl

UNITS RRE POUNDS (MILLIONS)

1928-1985

PflUL SUND
PflCIFIC FISHERIES ENVIRONMENTRL GROUP
SOUTHWEST FISHERIES CENTER
NflTIONflL MflRINE FISHERIES SERVICE, NOflfl
MONTEREY. Cfl 93940
DRTP TRflNSFORMED BY LOGflRITHM BEFORE
COMPUTING RNOMflLIES

It
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Figure 320. Graphs of standardized monthly anomaly and selected statistics for bonito 
catch, CA, 1928-1985.
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COMBINED FISH CflTCH DflTfl FOR SRNDDflB CflLIFORNIfl

UNITS RRE POUNDS (MILLIONS)

1928-1985

PRUL SUND
PflCIFIC FISHERIES ENVIRONMENTS GROUP
SOUTHWEST FISHERIES CENTER
NflTIONRL MflRINE FISHERIES SERVICE, NOflfl
MONTEREY, Cfl 93940
DRTfl TRRNSFORMED BY LOGRRITHM BEFORE
COMPUTING RNOMRLIES
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484142434445464746495051525354555657565968616263646566676864787172737475767776796881628364856687

1890-1939
989192939495969796998 1 2 3 4 5 6 7 8 9 181112131415161718192821222324252627282931313233343536373839

ili <v »*

Figure 321. Graphs of standardized monthly anomaly 
catch, CA, 1928-1985.
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COMBINED FISH CRTCH DflTfl FOR SQUID CRLIFORNIR

UNITS flRE POUNDS(MILLIONS)

1928-1985

PflUL SUND
PflCIFIC FISHERIES ENVIRONMENTflL GROUP
SOUTHWEST FISHERIES CENTER
NflTIONFL MflRINE FISHERIES SERVICE, NOflfl
MONTEREY. Cfl 93940
DflTfl TRRNSFORMED BY LOGflRITHM BEFORE
COMPUTING flNOMflLIES

1890 1910 1938 1950 1970 1990 JFMflMJJflSONO 

flNNURL MERNS RNNURL CYCLE

6 12 18 21 38 36 12 48
RUTOCORRELflTION 

LflC IN MONTHS

1940-1989
U*14243444S46*7464958S15253545556S75859a6162636465 6766697871727374757677767988818283848566878889

1890-1939
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Figure 322. Graphs of standardized monthly anomaly and selected statistics for squid 
catch, CA, 1928-1985.
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DIflTOM CHRETTOCEROS DEBILIS Lfl JOLLfl CflLIFORNIfl

UNITS flRE CELLS/L

1930-1939
COUNTS TRKEN RT SCRIPPS PIER. ORIG 
UNITS WERE flVERflGED OVER EflCH 
MONTH, COUNTS TRflNSFORMED BY TRKING 
LOG(BRSE 10) OF COUNT*1, COLLECTED 
BY W.E. RLLEN BY ^SETTLING METHOD* 
SflRGUN fl. TONT. SCRIPPS INST OCEflN- 
OGRflPHY, fl-020. Lfl JOLLfl. Cfl 92093

/\
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Figure 323. Graphs of standardized monthly anomaly 
chaettoceros debilis, La Jolla, CA (Scripps

and selected statistics for diatom 
Pier), 1930-1939.



DIflTOM EUCflMPIfl ZOODIRCUS Lfl JOLLR CRLIFORNIfl

UNITS RRE CELLS/L

1930-1939
COUNTS TRKEN RT SCRIPPS PIER. ORIG
UNITS flVERRGED OVER ERCH MONTH WERE
TRRNSFORMED BY TRKING LOGIBRSE 10)
OF COUNT*1, COLLECTED BY W.E. RLLEN
BY THE ^SETTLING METHOD*
SRRGUN R. TONT. SCRIPPS INST OF OCERN-
OGRRPHY. R-020. Lfl JOLLfl, CR 92093
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Figure 324. Graphs of standardized monthly anomaly and selected statistics for diatom 
eucampia zoodiacus, La Jolla, CA (Scripps Pier), 1930-1939.
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DIRTOMS LR JOLLR CRLIFORNIR

UNITS RRE CELLS/L

1920-1939
MONTHLY flVG OF DIRTOMS RT SIO PIER.
USING FILTERING 1920-1929 RND SETTLING
1930-1939i SETTLING MORE RELIRBLE.
(100 LOG101COUNTS))
COLLECTED BY W.E. RLLEN
SRRGUN R. TONT. R-020. SIO, UNIV. OF
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Figure 325. Graphs of standardized monthly anomaly 
diatoms, La Jolla, CA (Scripps Pier), 1920-
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150 M TEMP PUGET SOUND WflSHINGTON

UNITS flRE DEC C

1933-1984

CURTIS C. EBBESMEYER. EVflNS-HflMILTON INC.
731 N. NORTHLflRE WflY. STE 201, SEHTTLE Wfl 98103 o10
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Figure 326. Graphs of standardized monthly anomaly and selected statistics for 150m 
temperature, Puget Sound, WA, 1933-1984.
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150 M SflLINITY PUGET SOUND WflSHINGTON

UNITS flRE PER MILLE

1933-1984
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Figure 327. Graphs of standardized monthly anomaly and selected statistics for 150m 
salinity, Puget Sound, WA,, 1933-1984.
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10M TEMP S. Cn BIGHT/RDJRCENT CR CORST

UNITS RRE DEC C

1951-1985
10M WflTER BOTTLE TEMPERHTURE. EXTRRCTED
ONLY WHERE BOTH TEMP A SflLINITY WERE
SRMPLEDi -99999 INDICHTES NO OCCUPIED
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NflTIONRL MflRINE FISHERIES SWFC
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Figure 328. Graphs of standardized monthly anomaly and selected statistics for 10m 
temperature, Southern CA Bight, 1951-1985.
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10M SflLINITY 5. Cfl BIGHT/flDJnCENT Cfl COflST

UNITS flRE PER MILLE

1951-1985
DflTfl EXTRflCTED ONLY WHERE BOTH TEMP A 
SflLINITY WERE SflMPLEDi flREfl WEIGHTEDi 
-99999 INDICflTES NO OCCUPIED STflTIONS
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P.O. BOX 271, Lfl JOLLfl. Cfl 92038
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Figure 329. Graphs of standardized monthly anomaly and selected statistics for 10m 
salinity, Southern CA Bight, 1951-1985.
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INDEX OF STATIONS LISTED ALPHABETICALLY

Station Name

Acapulco, MEX 
Acapulco, MEX

Adak, AK 
Adak, AK 
Adak, AK 
Adak, AK

Agassiz, CAN 
Agassiz, CAN

Alameda, CA

Albuquerque, NM 
Albuquerque, NM

Alert Bay, CAN

Amphitrite Point, CAN 
Amp nitrite Point, CAN

Anchorage, AK 
Anchorage, AK 
Anchorage, AK

Antofagasta, CHILE 
Antofagasta, CHILE 
Antofagasta, CHILE

Annette, CAN

Arroyo Seco, CA

Ashland, OR 
Ashland, OR

Avila/Pt. San Luis, CA

Balboa, CA 
Balboa, CA

Balboa, CANAL ZONE

Bear Creek, CO

Beowawe, NV

Bethel, AK 
Bethel, AK

Bisbee, AZ

Blunts Reef Lightship, CA 
Blunts Reef Lightship, CA

Boise, ID 
Boise, ID

Buckeye, AZ

Buenaventura, COLOMBIA 
Buenaventura, COLOMBIA

Bull Harbour, CAN 
Bull Harbour, CAN

CA 
CA 
CA 
CA

Latitude Longitude

16°50'N. 99°56'W. 
16°51'N. 99°56'W.

51°51'N. 176°39'W. 
51°51'N. 176°39'W. 
51°51'N. 176°39'W. 
51°51'N. 176°39'W.

49°17'N. 121°46'W. 
49°17'N. 121°46'W.

37°47'N. 122°18'W.

35°06'N. 106°36'W. 
35°06'N. 106°36'W.

50°35'N. 126°56'W.

48°55'N. 125°32'W. 
48°55'N. 125°32'W.

61°48'N. 149°53'W. 
61°13'N. 149°53'W. 
61°48'N. 149°53'W.

23°39'S. 70°24'W. 
23°39'S. 70°24'W. 
23°28'S. 70°26'W.

52°09'N. 131°06'W.

34°13'N. 118°10'W.

42°13'N. 122°43'W. 
42°13'N. 122°43'W.

35°10'N. 120°45'W.

33°36'N. 117°54'W. 
33°36'N. 117 0 54'W.

8°58'N. 79°36'W.

39°23'N. 105°07'W.

40°36'N. 116°29'W.

60°48'N. 162°12'W. 
60°48'N. 162°12'W.

31°27'N. 109°55'W.

40°26'N. 124°30'W. 
40°26'N. 124°30'W.

43°36'N. 116°12'W. 
43°36'N. 116°12'W.

33°23'N. 112°35'W.

3°54'N. 77°06'W. 
3°54'N. 77°06'W.

50°55'N. 127°57'W. 
50°55'N. 127°57'W.

See Figure 300b 
See Figure 300b 
See Figure 300b 
See Figure 300b

Period 
of 

Record

1949-1986 
1950-1972

1942-1984 
1942-1984 
1946-1978 
1943-1978

1889-1983 
1889-1983

1939-1978

1931-1985 
1931-1985

1939-1984

1934-1984 
1934-1984

1941-1984 
1939-1984 
1941-1984

1970-1985 
1946-1970 
1945-1969

1941-1984

1911-1985

1889-1986 
1879-1986

1945-1986

1924-1986 
1924-1986

1909-1985

1920-1983

1870-1985

1924-1875 
1924-1875

1889-1984

1922-1971 
1923-1941

1864-1985 
1896-1985

1889-1986

1941-1969 
1969-1985

1921-1984 
1939-1984

1928-1985 
1928-1985 
1928-1985 
1928-1985

Variable

Sea-level Height 
SST

Air Temperature 
Precipitation 
Barometric Pressure 
SST

Air Temperature 
Precipitation

SST

Air Temperature 
Precipitation

Barometric Pressure

SST 
Sea-surface Salinity

Air Temperature 
Barometric Pressure 
Precipitation

Sea-level Height 
Sea-level Height 
SST

Barometric Pressure

Streamflow

Air Temperature 
Precipitation

SST

SST 
Sea-surface Salinity

Sea-level Height

Streamflow

Precipitation

Air Temperature 
Precipitation

Precipitation

SST 
Sea-surface Salinity

Air Temperature 
Precipitation

Precipitation

Sea-level Height 
Sea-level Height

Air Temperature 
Barometric Pressure

anchovy catch 
sablefish catch 
sardine catch 
bonito catch

f i gure 
No.

219 
266

7 
94 
64 

232

26 
114

257

53 
152

75

249 
288

5 
63 
93

229 
228 
272

72

186

42 
127

259

263
298

221

184

134

3 
91

161

254 
292

40 
123

154

222 
223

21 
74

317 
318 
319 
320

Source

Wyrtki 
McLain

Tabata 
Tabata 
Tabata 
Tabata

Tabata 
Tabata

Tabata

NCAR 
NCAR

Tabata

Tabata 
Tabata

Tabata 
Tabata 
Tabata

Wyrtki 
Wyrtki 
McLain

Tabata

Peterson

Redmond 
Redmond

Mantyla

Mantyla 
Mantyla

Wyrtki

Lins

Michaelsen

NCAR 
NCAR

Michaelsen

Mantyla 
Roden

NCAR 
NCAR

Michaelsen

Wyrtki 
Wyrtki

Tabata 
Tabata

Sund 
Sund 
Sund 
Sund
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INDEX OF STATIONS LISTED ALPHABETICALLY-continued

Station Name

CA 
CA

Cabo San Lucas, MEX

Calgary, CAN 
Calgary, CAN

Callao, PERU

Cape Mudge, CAN 
Cape Mudge, CAN

Cape St. James, CAN 
Cape St. James, CAN

Cartagena, COLOMBIA

Chena River, AK

Chico, CA

Colville, WA

Columbia River, OR

Coppermine, CAN 
Coppermine, CAN

Corvallis, OR 
Corvallis, OR

Crescent City, CA 
Crescent City, CA 
Crescent City, CA

Cuyamaca, CA

Departure Bay, CAN 
Departure Bay, CAN

Dutch Harbour, AK 
Dutch Harbour, AK 
Dutch Harbour, AK

Edmonton, CAN 
Edmonton, CAN

Entrance Island, CAN 
Entrance Island, CAN

Estevan Point, CAN

Eureka, CA 
Eureka, CA 
Eureka, CA

Fairbanks, AK 
Fairbanks, AK

Farallon Islands, CA 
Farallon Islands, CA

Fort Bidwell, CA

Fort Nelson, CAN 
Fort Nelson, CAN

Fort Smith, CAN 
Fort Smith, CAN

Fraser River, CAN

Latitude Longitude

See Figure 300b 
See Figure 300b

22°52'N. 109°54'W.

51°00'N. 114°00'W. 
51°00'N. 114°00'W.

12°03'S. 77°09'W.

50°00'N. 125°12'W. 
50°00'N. 125°12'W.

51°56'N. 131°01'W. 
51°56'N. 131°01'W.

10°27'N. 75°31'W.

64°50'N. 147°42'W.

39°45'N. 121°50'W.

48°33'N. 117°54'W.

46°11'N. 124°11'W.

67°48'N. 115°12'W. 
67°48'N. 115°12 ) W.

44°38'N. 123°12'W. 
44°38'N. 123°12'W.

41°45'N. 124°12'W. 
41°45'N. 124°12'W. 
41°45'N. 124°12'W.

32°59'N. 116°35'W.

49°13'N. 123°57'W. 
49°13'N. 123°57'W.

53°54'N. 166°32'W. 
53°54'N. 166°32'W. 
53°54'N. 166°32'W.

53°36'N. 113 0 30'W. 
53°36'N. 113°30'W.

49°12'N. 123°56'W. 
49°12'N. 123°56'W.

49°23'N. 126°32'W.

40°48'N. 124°10'W. 
40°48'N. 124°10'W. 
40°48'N. 124°10'W.

64°54'N. 147°42'W. 
64°54'N. 147°42'W.

37°25'N. 122°36'W. 
37°25'N. 122°36'W.

41°51'N. 120°08'W.

58°48'N. 122°36'W. 
58°48'N. 122°36'W.

60°00'N. 111 0 54'W. 
60°00'N. 111°54 I W.

49°20'N. 121°27'W.

Period 
of 

Record

1928-1985 
1928-1985

1949-1983

1884-1970 
1885-1970

1942-1985

1937-1982 
1937-1982

1934-1984 
1934-1971

1948-1972

1948-1985

1870-1984

1900-1963

1927-1984

1931-1985 
1931-1985

1890-1986 
1889-1986

1933-1985 
1933-1985 
1934-1979

1887-1987

1915-1982 
1931-1982

1872-1984 
1905-1984 
1917-1978

1883-1985 
1883-1985

1936-1982 
1936-1982

1923-1978

1886-1984 
1886-1978 
1886-1984

1931-1985 
1931-1985

1925-1986 
1925-1986

1866-1985

1937-1985 
1937-1985

1931-1985 
1931-1985

1912-1984

Variable

sand dab catch 
squid catch

Precipitation

Air Temperature 
Precipitation

Sea-level Height

SST 
Sea-surface Salinity

SST 
Sea-Burface Salinity

SST

Streamflow

Precipitation

Air Temperature

Streamflow

Air Temperature 
Precipitation

Air Temperature 
Precipitation

Sea-level Height 
SST 
Sea-surface Salinity

Precipitation

SST 
Sea-surface Salinity

Air Temperature 
Precipitation 
Barometric Pressure

Air Temperature 
Precipitation

SST 
Sea-surface Salinity

Barometric Pressure

Air Temperature 
Barometric Pressure 
Precipitation

Air Temperature 
Precipitation

SST 
Sea-surface Salinity

Precipitation

Air Temperature 
Precipitation

Air Temperature 
Precipitation

Streamflow

Figure 
No.

321 
322

166

24 
111

227

246 
285

243 
282

268

170

133

32

179

6 
98

38 
124

210 
253 
291

156

247 
286

8 
95 
65

22
109

248 
287

76

44 
83 

129

4
92

255 
293

130

15 
103

16
104

174

Source

Sund 
Sund

Vogel

NCAR 
NCAR

Wyrtki

Tabata 
Tabata

Tabata 
Tabata

McLain

Peterson

Roos

Roden

Tabata

NCAR 
NCAR

Redmond 
Redmond

Tabata 
Mantyla 
Roden

Michaelsen

Tabata 
Tabata

Tabata 
Tabata 
Tabata

NCAR 
NCAR

Tabata 
Tabata

Tabata

Tabata 
Tabata 
Tabata

NCAR 
NCAR

Mantyla 
Mantyla

Michaelsen

NCAR 
NCAR

NCAR 
NCAR

Tabata
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INDEX OF STATIONS LISTED ALPHABETICALLY-continued

Station Name Latitude Longitude

FOUR RIVERS INDEX (Sacramento Basin Unimpaired 
(a) Sacramento River at 

Benbridge near Red Bluff 40°17N. 122 0 ll'W. 
(b) Feather River at Oroville, 39°31'N. 121°32W. 
jc) Yuba River at Smartville 39°13'N. 121°17'W. 
(d) American River at 

Fair Oaks 38°38'N. 121°13'W.

Period 
of 

Record

Runoff)

1905-1986 
1905-1986 
1905-1986

1905-1905

Variable

Runoff 
Runoff 
Runoff

Runoff

Figure 
No. Source

182 Roos

Gold Creek, AK

Gonzales, CAN 
Gonzales, CAN 
Gonzales, CAN

Guaymas, MEX 
Guaymas, MEX 
Guaymas, MEX

Havre City, MT 
Havre City, MT

Helena, MT 
Helena, MT

Holbrook, AZ

Honolulu Obs., HI 
Honolulu Obs., HI

Honolulu, HI 
Honolulu, HI 
Honolulu, HI 
Honolulu, HI 
Honolulu, HI 
Honolulu, HI

Hood River 
Experiment Station, OR

Indio, CA

Juneau, AK 
Juneau, AK 
Juneau, AK 
Juneau, AK 
Juneau, AK 
Juneau, AK 
Juneau, AK

Kains Island, CAN 
Kains Island,CAN

Kamloops, CAN 
Kamloops, CAN

Kenai River, AK

Ketchikan, AK 
Ketchikan, AK

Kodiak, AK 
Kodiak, AK 
Kodiak, AK 
Kodiak, AK

La Jolla, CA 
La Jolla, CA 
La Jolla, CA 
La Jolla, CA

58°18'N. 134°24'W. 1917-1982 Streamflow 172 Slack

48°25'N. 
48°25'N. 48°25'N.

27°55'N. 
27°55'N. 27°55'N.

48°36'N. 48°36'N.

46°36'N. 46°36'N.

34°54'N.

21°18'N. 21°18'N.

to to to to to to
o o o o o o H> I-* *a i-» i-» I-* oo oo ooooooo 222222

45°41'N.

33°43'N.

en en en en en en en oo oo oo oo oo oo oo

ooooooo 

h-t H> H> tO H> H> )->oo en en to en en en 2222222

50°26'N. 50°26'N.

50°42'N. 50°42'N.

60°29'N.

55°20'N. 55°20'N.

57°47'N. 
57°47'N. 
57°47'N. 57°47'N.

32°52'N. 
32°52'N. 
32°52'N. 32°50'N.

123°19'W. 
123°19'W. 
123°19'W.

110°53'W. 
110°53'W. 
110°54'W.

109°42'W. 
109°42'W.

112°06'W. 
112°06'W.

110-10'W.

158°06'W. 
158°06'W.

157°54'W. 
157°54'W. 
157°54'W. 
157°55'W. 
157°52'W. 
157°52'W.

121°31>W.

116'15'W.

134°25'W. 
134°25'W. 
134°25'W. 
134°35'W. 
134°25'W. 
134°25'W. 
134°20'W.

128°02'W. 
128°02'W.

120°30'W. 
120°30'W.

149°48'W.

131°38'W. 
131°38'W.

152°24'W. 
152°24'W. 
152°24'W. 
152°24'W.

117°15'W!

1898-1984 
1909-1984 
1898-1984

1935-1984 
1935-1984 
1952-1984

1880-1983 
1880-1983

1880-1983 
1880-1983

1887-1986

1906-1963 
1901-1970

1883-1985 
1883-1985 
1874-1985 
1908-1984 
1905-1986 
1945-1978

1891-1986

1900-1985

1881-1984 
1917-1984 
1881-1984 
1917-1979 
1936-1985 
1936-1978 
1942-1964

1935-1984 
1935-1984

1891-1970 
1895-1970

1947-1985

1921-1978 
1922-1964

1869-1984 
1917-1978 
1869-1984 
1950-1978

1924-1986 
1916-1987 
1916-1986 
1930-1939

Air Temperature 
Barometric Pressure 
Precipitation

Air Temperature 
Precipitation 
Sea-level Height

Air Temperature 
Precipitation

Air Temperature 
Precipitation

Precipitation

Air Temperature 
Precipitation

Air Temperature 
Barometric Pressure 
Precipitation 
Sunshine 
Sea-level Height 
SST

Air Temperature

Precipitation

Air Temperature 
Barometric Pressure 
Precipitation 
Sunshine 
Sea-level Height 
SST 
Sea-surface Salinity

SST 
Sea-surface Salinity

Air Temperature 
Precipitation

Streamflow

SST 
Sea-surface Salinity

Air Temperature 
Barometric Pressure 
Precipitation 
SST

Sea-level Height 
SST 
Sea-surface Salinity 
diatom chaet- 

toceros debilis

29 
81 

116

58 
162 
216

33
120

35 
122

151

60 
168

61 
88 

167 
197 
218 
265

36

148

13
68 

101 
190 
203 
237 
277

245 
283

23
110

171

241
279

9 
66 
96 

234

214 
264 
299 
323

Tabata 
Tabata 
Tabata

Vogel 
Vogel 
Wyrtki

NCAR 
NCAR

NCAR 
NCAR

Michaelsen

NCAR 
NCAR

NCAR 
NCAR 
NCAR 
Karl 
Wyrtki 
Tabata

Redmond

Michaelsen

Tabata 
Tabata 
Tabata 
Karl 
Tabata 
Tabata 
Roden

Tabata 
Tabata

NCAR 
NCAR

Peterson

Tabata 
Roden

Tabata 
Tabata 
Tabata 
Tabata

Tabata 
Mantyla 
Mantyla 
Tont
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INDEX OF STATIONS LISTED ALPHABETICALLY-continued

Station Name

La Jolla, CA 

La Jolla, CA

La Libertad, ECUADOR 
La Libertad, ECUADOR 
La Libertad, ECUADOR

La Paz, MEX 
La Paz, MEX 
La Paz, MEX

Lakeview, OR 
Lakeview, OR

Langara Island, CAN 
Langara Island, CAN 
Langara Island, CAN 
Langara Island, CAN 
Langara Island, CAN

Las Vegas, NV 
Las Vegas, NV

Liver more, CA

Loreto, MEX

Los Angeles, CA 
Los Angeles, CA 
Los Angeles, CA 
Los Angeles, CA 
Los Angeles, CA 
Los Angeles, CA

Massacre Bay, AK

Masset, CAN 
Masset, CAN

Mauna Loa, HI 
Mauna Loa/South Pole

McGill, NV

Merced River, CA

Mexicali, MEX 
Mexicali, MEX

Nahcotta, WA

Napa, CA

Neah Bay, WA 
Neah Bay, WA 
Neah Bay, WA

Nevada City, CA

New Westminster, CAN 
New Westminster, CAN

Newport, OR 
Newport, OR

Nome, AK 
Nome, AK

Olga, WA 
Olga, WA

Latitude

32°50'N. 

32°50'N.

2°12'S. 
2°12'S. 
2°12'S.

24°10'N. 
24°10'N. 24°10'N.

42°13'N. 42°13'N.

54°15'N. 
54°15'N. 
54°15'N. 
54°15'N. 
54°15'N.

36°06'N. 
36°06'N.

37°40'N.

26°00'N.

33°43'N. 
34°03'N. 
33°43'N. 
34°03'N. 
34°03'N. 33°43'N.

52°50'N.

54°02'N. 54°02'N.

19°30'N.

39°24'N.

37°44'N.

32°39'N. 
32°39'N.

46°28'N.

38°17'N.

48°22'N. 
48°22'N. 48°22'N.

39°14'N.

49°13'N. 
49°13'N.

44°38'N. 44°38'N.

64°30'N. 
64°30'N.

48°37'N. 
48°37'N.

Longitude

117°10'W. 

117°10'W.

80°55'W. 
80°55'W. 
80°55'W.

110°17'W. 
110°17'W. 
110°17'W.

12022'W. 
120°22'W.

133°03'W. 
133°03'W. 
133°03'W. 
133°03'W. 
133°03'W.

115°12'W. 
115 0 12'W.

121°46'W.

111°20'W.

118°16'W. 
118°15'W. 
118°16'W. 
118°15'W. 
118°15'W. 
118°16'W.

173°12'E.

132°08'W. 
132°08'W.

155°36'W.

114°46'W.

119°33'W.

115°27'W. 
115°27'W.

124°02'W.

122°16'W.

124°37'W. 
124°37'W. 
124°37'W.

121°01'W.

122°56'W. 
122°56'W.

124°03'W. 
124°03'W.

165°24'W. 
165°24'W.

122°48'W. 
122°48'W.

Period 
of 

Record

1930-1939 

1920-1939

1948-1970 
1969-1984 
1948-1973

1933-1983 
1933-1983 
1952-1984

1896-1986 
1910-1986

1936-1984 
1946-1984 
1936-1984 
1936-1984 
1936-1984

1937-1985 
1937-1985

1871-1985

1949-1983

1877-1984 
1877-1978 
1877-1984 
1923-1986 
1923-1978 
1924-1977

1943-1966

1897-1968 
1897-1968

1958-1987 
1958-1989

1888-1986

1915-1985

1943-1983 
1943-1983

1959-1985

1877-1985

1934-1985 
1935-1986 
1936-1979

1863-1984

1874-1978 
1874-1978

1891-1986 
1891-1986

1907-1985 
1907-1985

1892-1983 
1890-1983

Variable

diatom eucampia 
zoodiacus 

sma|l diatom

Sea-level Height 
Sea-level Height 
SST

Air Temperature 
Precipitation 
Sea-level Height

Air Temperature 
Precipitation

Air Temperature 
Barometric Pressure 
Precipitation 
SST 
Sea-surface Salinity

Air Temperature 
Precipitation

Precipitation

Precipitation

Air Temperature 
Barometric Pressure 
Precipitation 
Sea-level Height 
SST 
Sea-surface Salinity

Sea-level Height

Air Temperature 
Precipitation

Atmospheric COo 
Atmospheric COo

Precipitation

Stre

Air 
Pre<

amflow

Temperature 
ipitation

Oyster Cond. Index

Precipitation

Sea- 
SST 
Sea-

Pre<

Air 
Pre<

Air 
Pre<

Air 
Pre<

level Height 

surface Salinity

ipitation

Temperature 
ipitation

Temperature 
.ipitation

Temperature 
ipitation

Air Temperature 
Precipitation

Figure 
No.

324 

325

224 
225
270

59 
165 
217

43
128

18 
71 

106 
240 
280

50 
144

141

164

52 
86 

146 
212 
262 
297

199

19 
107

304 
305

137

185

56 
157

316

139

207 
250 
289

136

25 
113

37 
125

2
90

30 
117

Source

Tont 

Tont

Wyrtki 
Wyrtki 
McLain

Vogel 
Vogel 
Wyrtki

Redmond 
Redmond

Tabata 
Tabata 
Tabata 
Tabata 
Tabata

NCAR 
NCAR

Michaelsen

Vogel

Tabata 
Tabata 
Tabata 
Tabata 
Tabata 
Cayan

Tabata

Tabata 
Tabata

Keeling 
Keeling

Michaelsen

Peterson

Vogel 
Vogel

Schoener

Michaelsen

Tabata 
Mantyla 
Roden

Roos

Tabata 
Tabata

Redmond 
Redmond

NCAR 
NCAR

Roden 
Roden
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INDEX OF STATIONS LISTED ALPHABETICALLY-continued

Station Name

PNA Index

Pachena Point, CAN 
Pachena Point, CAN

Pacific Grove, CA 
Pacific Grove, CA

Phoenix, AZ 
Phoenix, AZ

Pine Island, CAN 
Pine Island, CAN

Port Hueneme, CA 
Port Hueneme/Pt. Mugu, CA

Prescott, AZ

Prince Rupert, CAN 
Prince Rupert, CAN 
Prince Rupert, CAN 
Prince Rupert, CAN

Puerto Chicama, PERU

Puget Sound, WA 
Puget Sound, WA 
Puget Sound, WA

Race Rocks, CAN 
Race Rocks, CAN

Red Bluff, CA 
Red Bluff, CA

Roseburg, OR

Sacramento, CA 
Sacramento, CA

Sacramento-San Joaquin 
Delta, CA 

Sacramento-San Joaquin 
Delta, CA 

Sacramento-San Joaquin 
Delta, CA

Salina Cruz, MEX

Salt Lake City, UT 
Salt Lake City, UT 
Salt Lake City, UT

Salt River, AZ

San Bernardino, CA

San Diego, CA 
San Diego, CA 
San Diego, CA 
San Diego, CA 
San Diego, CA

San Felipe, MEX

San Francisco, CA 
San Francisco, CA 
San Francisco, CA 
San Francisco, CA 
San Francisco, CA 
San Francisco, CA

Latitude

See Text

48°43'N. 48°43'N.

36°38'N. 36°38'N.

33°30'N. 33°28'N.

50°58'N. 50°58'N.

34°09'N. 34°09'N.

34°34'N.

54°18'N. 
54°18'N. 
54°18'N. 54°18'N.

7°42'S.

47°05'N. 
47°05'N. 
47°05'N.

48°18'N. 48°18'N.

40°09'N. 40°00'N.

43°14'N.

38°35'N. 38°31'N.

38°35'N. 

38°35'N. 

38°35'N.

16°10'N.

40°48'N. 
40°48'N. 40°46'N.

33°37'N.

34°08'N.

32°42'N. 
32°43'N. 
32°42'N. 
32°44'N. 32°43'N.

31°00'N.

37°48'N. 
37°48'N. 
37°48'N. 
37°48'N. 
37°48'N. 37°48'N.

Longitude

125°06'W. 
125°06'W.

121°55'W. 
121°55'W.

112°00'W. 
112°01'W.

127°44'W. 
127°44'W.

119°12'W. 
119°12'W.

112°38'W.

130°26'W. 
130°26'W. 
130°26'W. 
130°26'W.

79°27'W.

122°25'W. 
122°25'W. 
122°25'W.

123°32'W. 
123°32'W.

122°15'W. 
122°15'W.

123°22'W.

121°30'W. 
121°30'W.

121°30'W. 

121°30'W. 

121°30'W.

95°12'W.

111°54'W. 
111°54'W. 
111°58'W.

110°55'W.

117 0 16'W.

117°14'W. 
117°09'W. 
117°14'W. 
117°10'W. 
117°09'W.

114°50'W.

122°22'W. 
122°22'W. 
122°28'W. 
122°24'W. 
122°24'W. 
122°28'W.

Period 
of 

Record

1946-1984

1924-1978 
1924-1978

1919-1986 
1919-1975

1896-1985 
1895-1984

1937-1984 
1937-1984

1919-1963 
1919-1986

1876-1986

1908-1984 
1909-1984 
1911-1984 
1909-1984

1925-1988

1930-1983 
1933-1984 
1933-1984

1941-1984 
1941-1984

1878-1982 
1871-1984

1877-1986

1849-1987 
1905-1984

1968-1986 

1968-1985 

1971-1981

1952-1986

1875-1985 
1875-1985 
1891-1984

1913-1985

1870-1985

1849-1984 
1873-1984 
1850-1984 
1891-1984 
1906-1986

1949-1983

1847-1984 
1850-1984 
1873-1984 
1854-1986 
1855-1987 
1921-1987

Variable

Atmosphere

Air Temperature 
Precipitation

SST 
Sea-surface Salinity

Precipitation 
Sunshine

SST 
Sea-surface Salinity

Sea-surface Salinity 
SST

Precipitation

Air Temperature 
Barometric Pressure 
Precipitation 
Sea-level Height

SST

Streamflow 
150m salinity 
150m temperature

SST 
Sea-surface Salinity

Air Temperature 
Precipitation

Air Temperature

Precipitation 
Sunshine

chlorophyll-a 

phytoplankton 

zooplankton

Sea-level Height

Air Temperature 
Precipitation 
Sunshine

Streamflow

Precipitation

Air Temperature 
Barometric Pressure 
Precipitation 
Sunshine 
Sea-level Height

Precipitation

Air Temperature 
Precipitation 
Barometric Pressure 
Sea-level Height 
SST 
Sea-surface Salinity

Figure 
No.

302

27 
115

258 
295

155 
196

244 
284

296 
261

149

20 
73 

108 
205

271

176 
327 
326

251
290

45 
132

39

138 
194

307 

309 

311

220

47 
135 
193

187

147

55 
87 

153 
195 
215

160

48 
140 
84 

211 
256 
294

Source

Wallace/Gueteler

Tabata 
Tabata

Mantyla 
Roden

NCAR
Karl

Tabata 
Tabata

Mantyla 
Mantyla

Michaelsen

Tabata 
Tabata 
Tabata 
Tabata

McLain

Ebbesmeyer 
Ebbesmeyer 
Ebbesmeyer

Tabata 
Tabata

Roden 
Roos

Redmond

Michaelsen 
Karl

Lehman 

Lehman 

Lehman

Wyrtki

NCAR 
NCAR 
Karl

Peterson

Michaelsen

Tabata 
Tabata 
Tabata 
Karl 
Tabata

Vogel

Tabata 
Tabata 
Tabata 
Tabata 
Peterson 
Peterson
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INDEX OF STATIONS LISTED ALPHABETICALLY-continued

Station Name

San Ignacio, MEX

San Jose, GUATEMALA

Santa Barbara, CA

Santa Cruz, CA

Santa Fe, NM

Santa Monica, CA

Seattle, WA 
Seattle, WA 
Seattle, WA 
Seattle, WA 
Seattle, WA

Seward, AK 
Seward, AK 
Seward, AK

Sheridan, WY 
Sheridan, WY

Sitka, AK 
Sitka, AK 
Sitka, AK 
Sitka, AK 
Sitka, AK 
Sitka, AK

Skagit River, WA

S keen a River, CAN

Skykomish River, WA

Snake River, ID

SOI (Tahiti/Darwin)

Southern CA Bight 
Southern CA Bight 
Southern CA Bight 
Southern CA Bight 
Southern CA Bight 
Southern CA Bight

Spokane River, WA 
Spokane, WA

Stockton, CA

Suisun Bay, CA 
Suisun Bay, CA 
Suisun Bay, CA

Talara, PERU

Tatoosh Island, WA 
Tatoosh Island, WA 
Tatoosh Island, WA

Tofmo A, CAN 
Tofmo A, CAN

Triple Island, CAN 
Triple Island, CAN

Tucson, AZ

Latitude Longitude

27°27'N. 112°50'W.

13°55'N. 90°50'W.

34°25'N. 119°42'W.

36°59'N. 122°01'W.

35°42'N. 106°00'W.

34°00'N. 118°16'W.

47°36'N. 122°20'W. 
47°36'N. 122°20'W. 
47°32'N. 122°19'W. 
47°36'N. 122°20'W. 
47°36'N. 122°20'W.

60°06'N. 149°27'W. 
60°06'N. 149°27'W. 
60°06'N. 149°27'W.

44°48'N. 107°00'W. 
44°48'N. 107°00'W.

57°03'N. 135°20'W. 
57°03'N. 135°20'W. 
57°03'N. 135°20'W. 
57°03'N. 135°20'W. 
57°03'N. 135°20'W. 
57°03'N. 135°20'W.

48°20'N. 122°45'W.

54°37'N. 128°25'W.

47°30'N. 121°24'W.

44°14'N. 116°58'W.

Not Applicable

See Figure 300c 
See Figure 300c 
See Figure 300c 
See Figure 300c 
See Figure 300c 
See Figure 300c

47°39'N. 117°27'W. 
47°38'N. 117°32'W.

38°00'N. 121°19'W.

38°05'N. 122°03'W. 
38°05'N. 122°03'W. 
38°05'N. 122°03'W.

4°37'S. 81°17'W.

48°23'N. 124°44'W. 
48°23'N. 124°44'W. 
48°23'N. 124°44'W.

49°05'N. 125°46'W. 
49°05'N. 125°46'W.

54°18'N. 130°53'W. 
54°18'N. 130°53'W.

32°15'N. 110°50'W.

Period 
of 

Record

1939-1983

1949-1970

1868-1987

1878-1987

1849-1977

1933-1987

1892-1982 
1893-1942 
1878-1984 
1899-1985 
1922-1978

1925-1983 
1925-1982 
1926-1939

1908-1985 
1908-1985

1867-1984 
1881-1978 
1842-1984 
1938-1985 
1924-1983 
1944-1964

1941-1984

1928-1984

1929-1983

1910-1986

1882-1988

1951-1986 
1951-1986 
1951-1986 
1951-1986 
1951-1985 
1951-1985

1891-1985 
1894-1984

1850-1987

1968-1986 
1968-1985 
1971-1981

1942-1979

1883-1966 
1884-1978 
1883-1966

1943-1984 
1910-1984

1940-1970 
1940-1969

1867-1986
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Variable

Precipitation

ss-t

Precipitation

Precipitation

Air Temperature

Sea-level Height

Air Temperature 
Bariometric Pressure 
Precipitation 
Seal-level Height 
SST

Sea-level Height
sst
Seal-surface Salinity

Air Temperature 
Precipitation

Air Temperature 
Barometric Pressure 
Precipitation 
Sea-level Height 
SST 
Sea-surface Salinity

Streamflow

Streamflow

Streamflow

Streamflow

Atmospheric

sm; 
anc 
sar 
tot 
lOr 
lOr

Str 
Sur

Pre

chl. 
phj 
zoo

Sea

Air 
Bai 
Pre

Bai 
Sea

SS' 
Sea

Pre

ill plankton 
hovy larvae 
line larvae 
il fish larvae 
i temperature 
\ salinity

jamflow 
ishine

cipitation

>rophyll-a 
toplankton 
plankton

-level Height

Temperature 
ometric Pressure 
cipitation

ometric Pressure 
-level Height

» 
-surface Salinity

cipitation

Figure 
No. Source

163

267

145

143

54

213

31
82 

119 
209 
252

201 
235 
275

41 
126

14 
69 

102 
204 
238 
278

175

173

177

181

303

312 
313 
314 
315 
328 
329

178 
191

142

306 
308 
310

226

28 
79 

118

77 
206

242 
281

159

Vogel

McLain

Michaelsen

Michaelsen

NCAR

Tabata

Roden 
Tabata 
Tabata 
Tabata 
Tabata

Tabata 
Tabata 
Roden

NCAR 
NCAR

Tabata 
Tabata 
Tabata 
Tabata 
Tabata 
Roden

Tabata

Peterson

Lins

Peterson

NOAA

Moser/Smith 
Moser/Smith 
Moser/Smith 
Moser/Smith 
Moser/Smith 
Moser/Smith

Peterson 
Karl

Michaelsen

Lehman 
Lehman 
Lehman

Wyrtki

Tabata 
Tabata 
Tabata

Tabata 
Tabata

Tabata 
Tabata

Michaelsen



INDEX OF STATIONS LISTED ALPHABETICALLY-continued

Station Name

Tumaco, COLOMBIA

Umpqua River, OR

Unalaska, AK 
Unalaska, AK

Upwelling Index

Valdez, AK 
Valdez, AK

Valparaiso, CHILE 
Valparaiso, CHILE

Vancouver, CAN 
Vancouver City, CAN

Victoria, CAN 
Victoria (Downtown), CAN

Wailua River, HI

Walla Walla, WA 
Walla Walla, WA

Walnut Grove, AZ

Weather Ship N 
Weather Ship N 
Weather Ship N

Weather Ship P 
Weather Ship P 
Weather Ship P 
Weather Ship P

Weber River, UT

Whitehorse, CAN 
Whitehorse, CAN

Winnemucca, NV 
Winnemucca, NV 
Winnemucca, NV

Yakutat, AK 
Yakutat, AK 
Yakutat, AK 
Yakutat, AK 
Yakutat, AK 
Yakutat, AK

Yosemite, CA

Yuma, AZ 
Yuma, AZ

Latitude

1°38'N.

43°35'N.

53°53'N. 53°53'N.

39°00'N.

61°07'N. 61°07'N.

33°02'S. 33°02'S.

49°11'N. 49°17'N.

48°39'N. 48°26'N.

22°04'N.

46°08'N. 46°00'N.

34°18'N.

30°00'N. 
30°00'N. 30°00'N.

50°00'N. 
50°00'N. 
50°00'N. 50°00'N.

40°44'N.

60°42'N. 60°42'N.

41°00'N. 
41°00'N. 40°54'N.

59°33'N. 
59°33'N. 
59°33'N. 
59°33'N. 
59°33'N. 59°33'N.

37°45'N.

32°44'N. 32°40'N.

Longitude

78°46'W.

123°33'W.

166°32'W. 
166°32'W.

125°00'W.

146°16'W. 
146°16'W.

71°38'W. 71°38'W.

123°10'W. 
123°07'W.

123°26'W. 
123°22'W.

159°25'W.

118°20'W. 
118°18'W.

112°33'W.

140°00'W. 
140°00'W. 
140°00'W.

145°00'W. 
145°00'W. 
145°00'W. 
145°00'W.

111°14'W.

135°06'W. 
135°06'W.

117°42'W. 
117°42'W. 
117°48'W.

139°44'W. 
139°44'W. 
139°44'W. 
139°44'W. 
139°44'W. 
139°40'W.

119°35'W.

114°37'W. 
114°36'W.

Period 
of 

Record

1951-1972

1905-1985

1955-1975 
1955-1982

1946-1987

1909-1984 
1909-1984

1941-1970 
1944-1969

1920-1984 
1905-1983

1940-1984 
1909-1984

1912-1985

1872-1977 
1873-1977

1890-1986

1954-1974 
1954-1974 
1954-1974

1950-1981 
1946-1981 
1953-1981 
1950-1982

1904-1984

1942-1985 
1942-1985

1885-1985 
1884-1985 
1908-1984

1941-1984 
1941-1984 
1941-1984 
1940-1985 
1940-1983 
1941-1960

1918-1980

1878-1982 
1870-1982

Variable

SST

Streamflow

Sea-level Height 
SST

Atmosphere

Air Temperature 
Precipitation

Sea-level Height 
SST

Barometric Pressure 
Precipitation

Barometric Pressure 
Sea-level Height

Streamflow

Air Temperature 
Precipitation

Precipitation

Air Temperature 
Barometric Pressure 
SST

Air Temperature 
Barometric Pressure 
Precipitation 
SST

Streamflow

Air Temperature 
Precipitation

Air Temperature 
Precipitation 
Sunshine

Air Temperature 
Barometric Pressure 
Precipitation 
Sea-level Height 
SST 
Sea-surface Salinity

Air Temperature

Air Temperature 
Precipitation

Figure 
No.

269

180

200 
233

301

10 
97

230 
273

78 
112

80 
208

188

34 
121

150

51 
85 

260

17 
70 

105 
239

183

12 
100

46 
131
192

11
67 
99 

202 
236 
276

49

57 
158

Source

McLain

Peterson

Tabata 
Tabata

Bakun

Tabata 
Tabata

Wyrtki 
McLain

Tabata 
Tabata

Tabata 
Tabata

Peterson

NCAR 
NCAR

Michaelsen

Roden 
Roden 
Roden

Tabata 
Tabata 
Tabata 
Tabata

Peterson

NCAR 
NCAR

NCAR 
NCAR 
Karl

Tabata 
Tabata 
Tabata 
Tabata 
Tabata 
Roden

Roden

Roden 
Roden
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INDEX OF STATIONS LISTED BY FIRST YEAR OF RECORD

Period 
of 

Record

1842-1984

1847-1984

1849-1977 
1849-1984 
1849-1987

1850-1984 
1850-1984 
1850-1987

1854-1986

1855-1987

1863-1984

1864-1985

1866-1985

1867-1984 
1867-1986

1868-1987

1869-1984 
1869-1984

1870-1982 
1870-1984 
1870-1985 
1870-1985

1871-1984 
1871-1985

1872-1977 
1872-1984

1873-1977 
1873-1984 
1873-1984

1874-1978 
1874-1978 
1874-1985

1875-1985 
1875-1985

1876-1986

1877-1978 
1877-1984 
1877-1984 
1877-1985 
1877-1986

1878-1982 
1878-1982 
1878-1984 
1878-1987

1879-1986

1880-1983 
1880-1983 
1880-1983 
1880-1983

Station Name

Sitka, AK

San Francisco, CA

Santa Fe, NM 
San Diego, CA 
Sacramento, CA

San Diego, CA 
San Francisco, CA 
Stockton, CA

San Francisco, CA

San Francisco, CA

Nevada City, CA

Boise, ID

Fort Bidwell, CA

Sitka, AK 
Tucson, AZ

Santa Barbara, CA

Kodiak, AK 
Kodiak, AK

Yuma, AZ 
Chico, CA 
Beowawe, NV 
San Bernardino, CA

Red Bluff, CA 
Livermore, CA

Walla Walla, WA 
Dutch Harbour, AK

Walla Walla, WA 
San Diego, CA 
San Franciso, CA

New Westminster, CAN 
New Westminster, CAN 
Honolulu, HI

Salt Lake City, UT 
Salt Lake City, UT

Prescott, AZ

Los Angeles, CA 
Los Angeles, CA 
Los Angeles, CA 
Napa, CA 
Roseburg, OR

Red Bluff, CA 
Yuma, AZ 
Seattle, WA 
Santa Cruz, CA

Ashland, OR

Havre City, MT 
Havre City, MT 
Helena, MT 
Helena, MT

Latitude

57°03'N.

37°48'N.

35°42'N. 
32°42'N. 
38°35'N.

32°42'N. 
37°48'N. 
38°00'N.

37°48'N.

37°48'N.

39°14'N.

43°36'N.

41°51'N.

57°03'N. 
32°15'N.

34°25'N.

57°47'N. 
57°47'N.

32°40'N. 
39°45'N. 
40°36'N. 
34°08'N.

40°09'N. 
37°40'N.

46°08'N. 
53°54'N.

46°00'N. 
32°43'N. 
37°48'N.

49°13'N. 
49°13'N. 
21°18'N.

40°48'N. 
40°48'N.

34°34'N.

34°03'N. 
33°43'N. 
33°43'N. 
38°17'N. 
43°14'N.

40°09'N. 
32°44'N. 
47°32'N. 
36°59'N.

42°13'N.

48°36'N. 
48°36'N. 
46°36'N. 
46°36'N.

Longitude

135°'W.

122°22'W.

106°00'W. 
117°14'W. 
121°30'W.

117°14'W. 
122°22'W. 
121°19'W.

122°24'W.

122°24'W.

121°01'W.

116°12'W.

120°08'W.

135°20'W.
110°50'W.

119°42'W.

152°24'W. 
152°24'W.

114°36'W. 
121°50'W. 
116°29'W. 
117°16'W.

122°15'W. 
121°46'W.

118°20'W. 
166°32'W.

118°18'W. 
117°09'W. 
122°28'W.

122°56'W. 
122°56'W. 
157°54'W.

111°54'W. 
111°54'W.

112°38'W.

118°15'W. 
118°16'W. 
118°16'W. 
122°16'W. 
123°22'W.

122°15'W. 
114°37'W. 
122°19'W. 
122°01'W.

122°43'W.

109°42'W. 
109°42'W. 
112°06'W. 
112°06'W.

Variable

Precipitation

Air Temperature

Air Temperature 
Air Temperature 
Precipitation

Precipitation 
Precipitation 
Precipitation

Sea-level Height

SST

Precipitation

Air Temperature

Precipitation

Air Temperature 
Precipitation

Precipitation

Air Temperature 
Precipitation

Precipitation 
Precipitation 
Precipitation 
Precipitation

Precipitation 
Precipitation

Air Temperature 
Air Temperature

Precipitation 
Barometric pressure 
Barometric pressure

Air Temperature 
Precipitation 
Precipitation

Air Temperature 
Precipitation

Precipitation

Barometric pressure 
Air Temperature 
Precipitation 
Precipitation 
Air Temperature

Air Temperature 
Air Temperature 
Precipitation 
Precipitation

Precipitation

Air Temperature 
Precipitation 
Air Temperature 
Precipitation

Figure 
No.

102

48

54 
55 

138

153 
140 
142

211

256

136

40

130

14 
159

145

9 
96

158 
133 
134 
147

132 
141

34
8

121 
87 
84

25 
113 
167

47 
135

149

86 
52 

146 
139 
39

45 
57 

119 
143

127

33
120 
35 

122

Source

Tabata

Tabata

NCAR 
Tabata 
Michaelsen

Tabata 
Tabata 
Michaelsen

Tabata

Peterson

Roos

NCAR

Michaelsen

Tabata 
Michaelsen

Michaelsen

Tabata 
Tabata

Roden 
Roos 
Michaelsen 
Michaelsen

Roos 
Michaelsen

NCAR 
Tabata

NCAR 
Tabata 
Tabata

Tabata 
Tabata 
NCAR

NCAR 
NCAR

Michaelsen

Tabata 
Tabata 
Tabata 
Michaelsen 
Redmond

Roden 
Roden 
Tabata 
Michaelsen

Redmond

NCAR 
NCAR 
NCAR 
NCAR
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INDEX OF STATIONS LISTED BY FIRST YEAR OF RECORD-continued

Period 
of 

Record

1881-1978 
1881-1984 
1881-1984

1882-1988

1883-1966 
1883-1966 
1883-1985 
1883-1985 
1883-1985 
1883-1985

1884-1970 
1884-1978 
1884-1985

1885-1970 
1885-1985

1886-1978 
1886-1984 
1886-1984

1887-1986 
1887-1987

1888-1986

1889-1983 
1889-1983 
1889-1984 
1889-1986 
1889-1986 
1889-1986

1890-1983 
1890-1986 
1890-1986

1891-1985

1891-1970 
1891-1984 
1891-1984 
1891-1986 
1891-1986 
1891-1986

1892-1982 
1892-1983

1893-1942

1894-1984

1895-1970 
1895-1984

1896-1985 
1896-1985 
1896-1986

1897-1968 
1897-1968

1898-1984 
1898-1984

1899-1985

Station Name

Sitka, AK 
Juneau, AK 
Juneau, AK

Tahiti/Darwin

Tatoosh Island, WA 
Tatoosh Island, WA 
Edmonton, CAN 
Edmonton, CAN 
Honolulu, HI 
Honolulu, HI

Calgary, CAN 
Tatoosh Island, WA 
Winnemucca, NV

Calgary, CAN 
Winnemucca, NV

Eureka, CA 
Eureka, CA 
Eureka, CA

Holbrook, AZ 
Cuyamaca, MEX

McGill, NV

Agassiz, CAN 
Agassiz, CAN 
Bisbee, CA 
Ashland, OR 
Buckeye, AZ 
Corvallis, OR

Olga, WA 
Corvallis, OR 
Walnut Grove, AZ

Spokane River, WA

Kamloops, CAN 
Salt Lake City, UT 
San Diego, CA 
Hood R. Exp. Sta., OR 
Newport, OR 
Newport, OR

Seattle, WA 
Olga, WA

Seattle, WA

Spokane, WA

Kamloops, CAN 
Phoenix, AZ

Boise, ID 
Phoenix, AZ 
Lakeview, OR

Masset, CAN 
Masset, CAN

Gonzales, CAN 
Gonzales, CAN

Seattle, WA

Latitude Longitude

57°03'N. 135°20'W. 
58°15'N. 134°25'W. 
58°15'N. 134°25'W.

Not Applicable

48°23'N. 124°44'W. 
48°23'N. 124°44'W. 
53°36'N. 113°30'W. 
53°36'N. 113°30'W. 
21°18'N. 157°54'W. 
21°18'N. 157°54'W.

51°00'N. 114°00'W. 
48°23'N. 124°44'W. 
41°00'N. 117°42'W.

51°00'N. 114°00'W. 
41°00'N. 117°42'W.

40°48'N. 124°10'W. 
40°48'N. 124°10'W. 
40°48'N. 124°10'W.

34°54'N. 110°10'W. 
32°59'N. 116°35'W.

39°24'N. 114°46'W.

49°17'N. 121°46'W. 
49°17'N. 121°46'W. 
31°27'N. 109°55'W. 
42°13'N. 122°43'W. 
33°23'N. 112°35'W. 
44°38'N. 123°12'W.

48°37'N. 122°18'W. 
44°38'N. 123°12'W. 
34°18'N. 112°33'W.

47°39'N. 117°27'W.

50°42'N. 120°30'W. 
40°46'N. 111°58'W. 
32°44'N. 117°10'W. 
45°41'N. 121°32'W. 
44°38'N. 124°03'W. 
44°38'N. 124°03'W.

47°36'N. 122°20'W. 
48°37'N. 122°48'W.

47°36'N.

47°38'N.

50°42'N. 
33°28'N.

43°36'N. 
33°30'N. 42°13'N.

54°02'N. 54°02'N.

48°25'N. 48°25'N.

47°36'N.

122°20'W.

117°32'W.

120°30'W. 
112°01'W.

116°12'W.
112°00'W. 
120°22'W.

132°08'W. 
132°08'W.

123°19'W. 
123°19'W.

122°20'W.

Varia tile

Barometric pressure 
Air Tepiperature 
Precipitation

SOI

Air Temperature 
Precipitation 
Air Temperature 
Precipitation 
Air Telmperature 
Barometric pressure

Air Temperature 
Barometric pressure 
Precipitation

Precipitation 
Air Temperature

Barometric pressure 
Air Temperature 
Precipitation

Precipitation 
Precipitation

Precipitation

Air Temperature 
Precipitation 
Precipitation 
Air Temperature 
Precipitation 
Precipitation

Precipitation 
Air Temperature 
Precipitation

Streamflow

Air Tdmperature 
Sunshine 
Sunshine 
Air Temperature 
Air Temperature 
Precipitation

Air Temperature 
Air Temperature

Barometric pressure

Sunsh

Precip 
Sunsh

Precip 
Precip 
AirTe

AirTe 
Precip

AirTt 
Precip

Sea-le

ne

itation 
ne

itation 
itation 
mperature

mperature 
itation

mperature 
itation

irel Height

Figure 
No.

69 
13 

101

304

28 
118 

22 
109 
61 
88

24 
79 

131

111 
46

83 
44 

129

151 
156

137

26 
114 
161 
42 

154 
124

117 
38

150

178

23 
193 
195 
36 
37 

125

31
30

82

191

110 
196

123 
155 
43

19 
107

29 
116

209

Source

Tabata 
Tabata 
Tabata

NOAA

Tabata 
Tabata 
NCAR 
NCAR 
NCAR 
NCAR

NCAR 
Tabata 
NCAR

NCAR 
NCAR

Tabata 
Tabata 
Tabata

Michaelsen 
Michaelsen

Michaelsen

Tabata 
Tabata 
Michaelsen 
Redmond 
Michaelsen 
Redmond

Roden 
Redmond 
Michaelsen

Peterson

NCAR 
Karl 
Karl 
Redmond 
Redmond 
Redmond

Roden 
Roden

Tabata

Karl

NCAR 
Karl

NCAR 
NCAR 
Redmond

Tabata 
Tabata

Tabata 
Tabata

Tabata

-372-



INDEX OF STATIONS LISTED BY FIRST YEAR OF RECORD-continued

Period 
of 

Record

1900-1963 
1900-1985

1901-1970

1904-1984

1905-1983 
1905-1984 
1905-1984 
1905-1985 
1905-1986

Station Name

Colville, WA 
Indio, CA

Honolulu Obs., HI

Weber River, UT

Vancouver City, CAN 
Dutch Harbour, AK 
Sacramento, CA 
Umpqua River, OR 
Honolulu, HI

Latitude

48°33'N. 
33°43'N.

21°18'N.

40°44'N.

49°17'N. 
53°54'N. 
38°31'N. 
43°35'N. 
21°18'N.

Longitude

117°54'W. 
116°15'W.

158°06'W.

111°14'W.

123°07'W. 
166°32'W. 
121°30'W. 
123°33'W. 
157°52'W.

FOUR RIVERS INDEX (Sacramento Basin Unimpaired Runoff) 
1905-1986 Sacramento River 

O Benbridge near 
Red Bluff, CA 40°17N. 112°11'W. 

1905-1986 Feather River 
O Oroville, CA 39°31'N. 121°32W. 

1905-1986 Yuba River 
O Smartville, CA 39°13'N. 121°17'W. 

1905-1986 American River 
O Fair Oaks, CA 38°38'N. 121°13'W.

1906-1963 
1906-1986

1907-1985 
1907-1985

1908-1984 
1908-1984 
1908-1984 
1908-1985 
1908-1985

1909-1984 
1909-1984 
1909-1984 
1909-1984 
1909-1984 
1909-1984 
1909-1985

1910-1984 
1910-1986 
1910-1986

1911-1984 
1911-1985

1912-1984 
1912-1985

1913-1985

1915-1982 
1915-1985

1916-1986 
1916-1987

1917-1978 
1917-1978 
1917-1979 
1917-1982 
1917-1984

Honolulu Obs., HI 
San Diego, CA

Nome, AK 
Nome, AK

Honolulu, HI 
Prince Rupert, CAN 
Winnemucca, NV 
Sheridan, WY 
Sheridan, WY

Gonzales, CAN 
Prince Rupert, CAN 
Prince Rupert, CAN 
Valdez, AK 
Valdez, AK 
Victoria (Downtown), CAN 
Balboa, CANAL ZONE

Tofmo A, CAN 
Lakeview, OR 
Snake River, ID

Prince Rupert, CAN 
Arroyo, CA

Fraser, CAN 
Wailua, HI

Salt River, AZ

Departure Bay, CAN 
Merced, CA

La Jolla, CA 
La Jolla, CA

Dutch Harbour, AK 
Kodiak, AK 
Juneau, AK 
Gold Creek River, AK 
Juneau, AK

21°18'N. 
32°43'N.

64°30'N. 
64°30'N.

21°20'N. 
54°18'N. 
40°54'N. 
44°48'N. 
44°48'N.

48°25'N. 
54°18'N. 
54°18'N. 
61°07'N. 
61°07'N. 
48°26'N. 
8°58'N.

49°05'N. 
42°13'N. 
44°14'N.

54°18'N. 
34°13'N.

49°20'N. 
22°04'N.

33°37'N.

49°13'N. 
37°44'N.

32°52'N. 
32°52'N.

53°54'N. 
57°47'N. 
58°22'N. 
58°18'N. 
58°15'N.

158°06'W. 
117°09'W.

165°24'W. 
165°24'W.

157°55'W. 
130°26'W. 
117°48'W. 
107 0 00'W. 
107°00'W.

123°19'W. 
130°26'W. 
130°26'W. 
146°16'W. 
146°16'W. 
123°22'W. 
79°36'W.

125°46'W. 
120°22'W. 
116°58'W.

130°26'W. 
118°10'W.

121°27'W. 
159°25'W.

110°55'W.

123°57'W. 
119°33'W.

117°15'W. 
117°15'W.

166°32'W. 
152°24'W. 
134°35'W. 
134°24'W. 
134°25'W.

Variable

Air Temperature 
Precipitation

Precipitation

Streamflow

Precipitation 
Precipitation 
Sunshine 
Streamflow 
Sea-level Height

runoff 

runoff 

runoff 

runoff

Air Temperature 
Sea-level Height

Air Temperature 
Precipitation

Sunshine 
Air Temperature 
Sunshine 
Air Temperature 
Precipitation

Barometric pressure 
Barometric pressure 
Sea-level Height 
Air Temperature 
Precipitation 
Sea-level Height 
Sea-level Height

Sea-level Height 
Precipitation 
Streamflow

Precipitation 
Streamflow

Streamflow 
Streamflow

Streamflow

SST 
Streamflow

Sea-surface Salinity 
SST

Barometric pressure 
Barometric pressure 
Sunshine 
Streamflow 
Barometric pressure

Figure 
No.

32 
148

168

183

112
95 

194 
180 
218

182

60 
215

2
90

197 
20 

192 
41 

126

81 
73 

205 
10 
97 

208 
221

206 
128 
181

108 
186

174 
188

187

247 
185

299 
264

65 
66 

190 
172 
68

Source

Roden 
Michaelsen

NCAR

Peterson

Tabata 
Tabata 
Karl 
Peterson 
Wyrtki

Roos

NCAR 
Tabata

NCAR 
NCAR

Karl 
Tabata 
Karl 
NCAR 
NCAR

Tabata 
Tabata 
Tabata 
Tabata 
Tabata 
Tabata 
Wyrtki

Tabata 
Redmond 
Peterson

Tabata 
Peterson

Tabata 
Peterson

Peterson

Tabata 
Peterson

Mantyla 
Mantyla

Tabata 
Tabata 
Karl 
Slack 
Tabata

1918-1980 Yosemite, CA 37°45'N. 119°35'W. Air Temperature 49 Roden
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INDEX OF STATIONS LISTED BY FIRST YEAR OF RECORD-continued

Period 
of 

Record

1919-1963
1919-1975
1919-1986
1919-1986

1920-1939
1920-1983
1920-1984

1921-1978
1921-1984
1921-1987

1922-1964
1922-1971
1922-1978

1923-1941
1923-1978
1923-1978
1923-1986

1924-1875
1924-1875
1924-1977
1924-1978
1924-1978
1924-1983
1924-1986
1924-1986
1924-1986

1925-1963
1925-1982
1925-1983
1925-1986
1925-1986

1926-1939

1927-1984

1928-1984
1928-1985
1928-1985
1928-1985
1928-1985
1928-1985
1928-1985

1929-1983

1930-1939

1930-1939

1930-1983

1931-1982
1931-1985
1931-1985
1931-1985
1931-1985
1931-1985
1931-1985
1931-1985
1931-1985

1933-1983
1933-1983
1933-1984
1933-1984

Station Name

Port Hueneme, CA
Pacific Grove, CA
Pacific Grove, CA
Port Hueneme/Pt. Mugu, CA

LaJolla, CA
Bear Creek, CO
Vancouver, CAN

Ketchikan, AK
Bull Harbour, CAN
San Francisco, CA

Ketchikan, AK
Blunts Reef Lightship, CA
Seattle, WA

Blunts Reef Lightship, CA
Estevan Point, CAN
Los Angeles, CA
Los Angeles, CA

Bethel, AK
Bethel, AK
Los Angeles, CA
Pachena Point, CAN
Pachena Point, CAN
Sitka, AK
Balboa, CA
Balboa, CA
La Jolla, CA

Puerto, PERU
Seward, AK
Seward, AK
Farallon Islands, CA
Farallon Islands, CA

Seward, AK

Columbia River, WA

Skeena River, CAN
CA
CA
CA
CA
CA
CA

Skykomish, WA

La Jolla, CA

La Jolla, CA

Puget Sound, WA

Departure Bay, CAN
Albuquerque, NM
Albuquerque, NM
Coppermine, CAN
Coppermine, CAN
Fairbanks, AK
Fairbanks, AK
Fort Smith, CAN
Fort Smith, CAN

La Paz, MEX
La Paz, MEX
Puget Sound, WA
Puget Sound, WA

Latitude Longitude

34°09'N. 119°12'W.
36°38'N. 121°55'W.
36°38'N. 121°55'W.
34°09'N. 119°12'W.

32°50'N. 117°10'W.
39°23'N. 105°07'W.
49°11'N. 123°10'W.

55°20'N. 131°38'W.
50°55'N. 127°57'W.
37°48'N. 122°28'W.

55°20'N. 131°38'W.
40°26'N. 124°30'W.
47°36'N. 122°20'W.

40°26'N. 124°30'W.
49°23'N. 126°32'W.
34°03'N. 118°15'W.
34°03'N. 118°15'W.

60°48'N. 162°12'W.
60°48'N. 162°12'W.
33°43'N. 118°16'W.
48°43'N. 125°06'W.
48°43'N. 125°06'W.
57°03'N. 135°20'W.
33°36'N. 117°54'W.
33°36'N. 117°54'W.
32°52'N. 117°15'W.

7°42'S. 79°27'W.
60°06'N. 149°27'W.
60°06'N. 149°27'W.
37°25'N. 122°36'W.
37°25'N. 122°36'W.

60°06'N. 149°27'W.

46°11'N. 124°11'W.

54°37'N. 128°25'W.
See Figure 300b
See Figure 300b
See Figure 300b
See Figure 300b
See Figure 300b
See Figure 300b

47°30'N. 121°24'W.

32°50'N. 117°10'W.

32°50'N. 117°10'W.

47°05'N. 122°25'W.

49°13'N. 123°57'W.
35°06'N. 106°36'W.
35°06'N. 106°36'W.
67°48'N. 115°12'W.
67°48'N. 115°12'W.
64°54'N. 147°42'W.
64°54'N. 147°42'W.
60°00'N. 111 0 54'W.
60°00'N. 111 0 54'W.

24°10'N. 110°17'W.
24°10'N. 110°17'W.
47°05'N. 122°25'W.
47°05'N. 122°25'W.

Variable

Sea-Surface Salinity
Sea-Surface Salinity
SST
SST

small diatoms
Streamflow
Barometric pressure

SST
Air Temperature
Sea-surface Salinity

Sea-surface Salinity
SST
SST

Sea-surface Salinity
Barometric pressure
SST
Sea-level Height

Air Temperature
Precipitation
Sea-surface Salinity
Air Temperature
Precipitation
SST
SST
Sea-surface Salinity
Sea-level Height

SST
SST
Sea-level Height
SST
Sea-surface Salinity

Sea-surface Salinity

Streamflow

Streamflow
anch<
sable
sardi
bonit
sand<

>vy catch
Ish catch
le catch
o catch
lab catch

squid catch

Streamflow

diato
chae

diato
zood

Strea

Sea-s
AirT
Preci
AirT

m
ttoceros debilis
rn eucampia
iacus
mflow

urface Salinity
emperature
pitation
emperature

Precipitation
Air Temperature
Precipitation
Air Temperature
Precipitation

AirT
Preci
150m
150m

emperature
pitation
salinity
temperature

Figure 
No.

296
295
258
261

325
184
78

241
21

294

279
254
252

292
76

262
212

3
91

297
27

115
238
263
298
214

271
235
201
256
293

275

179

173
317
318
319
320
321
322

177

323

324
176

286
53

152
6

98
4

92
16

104

59
165
327
326

Source

Mantyla
Roden
Mantyla
Mantyla

Tont
Lins
Tabata

Tabata
Tabata
Peterson

Roden
Mantyla
Tabata

Roden
Tabata
Tabata
Tabata

NCAR
NCAR
Cayan
Tabata
Tabata
Tabata
Mantyla
Mantyla
Tabata

McLain
Tabata
Tabata
Manatyla
Mantyla

Roden

Tabata

Peterson
Sund
Sund
Sund
Sund
Sund
Sund

Lins

Tont

Tont
Ebbesmeyer

Tabata
NCAR
NCAR
NCAR
NCAR
NCAR
NCAR
NCAR
NCAR

Vogel
Vogel
Ebbesmeyer
Ebbesmeyer
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INDEX OF STATIONS LISTED BY FIRST YEAR OF RECORD-continued

Period 
of 

Record

1933-1985
1933-1985
1933-1987

1934-1971
1934-1979
1934-1984
1934-1984
1934-1984
1934-1985

1935-1984
1935-1984
1935-1984
1935-1984
1935-1986

1936-1978
1936-1979
1936-1982
1936-1982
1936-1984
1936-1984
1936-1984
1936-1984
1936-1985

1937-1982
1937-1982
1937-1984
1937-1984
1937-1985
1937-1985
1937-1985
1937-1985

1938-1985

1939-1978
1939-1983
1939-1984
1939-1984
1939-1984

1940-1969
1940-1970
1940-1983
1940-1984
1940-1985

1941-1960
1941-1969
1941-1970
1941-1984
1941-1984
1941-1984
1941-1984
1941-1984
1941-1984
1941-1984
1941-1984
1941-1984

1942-1964
1942-1979
1942-1984
1942-1984
1942-1985
1942-1985
1942-1985

Station Name

Crescent City, CA
Crescent City, CA
Santa Monica, CA

Cape St. James, CAN
Crescent City, CA
Amphitrite Point, CAN
Amphitrite Point, CAN
Cape St. James, CAN
Neah Bay, WA

Guaymas, MEX
Guaymas, MEX
Kains Island, CAN
Kains Island, CAN
Neah Bay, WA

Juneau, AK
Neah Bay, WA
Entrance Island, CAN
Entrance Island, CAN
Langara Island, CAN
Langara Island, CAN
Langara Island, CAN
Langara Island, CAN
Juneau, AK

Cape Mudge, CAN
Cape Mudge, CAN
Pine Island, CAN
Pine Island, CAN
Fort Nelson, CAN
Fort Nelson, CAN
Las Vegas, NV
Las Vegas, NV

Sitka, AK

Alameda, CA
San Ignacio, MEX
Alert Bay, CAN
Anchorage, AK
Bull Harbour, CAN

Triple Island, CAN
Triple Island, CAN
Yakutat, AK
Victoria, CAN
Yakutat, AK

Yakutat, AK
Buenaventura, COLOMBIA
Valparaiso, CHILE
Anchorage, AK
Anchorage, AK
Annette, CAN
Race Rocks, CAN
Race Rocks, CAN
Skagit River, WA
Yakutat, AK
Yakutat, AK
Yakutat, AK

Juneau, AK
Talara, PERU
Adak, AK
Adak, AK
Callao, PERU
Whitehorse, CAN
Whitehorse, CAN

Latitude

41°45'N.
41°45'N.
34°00'N.

51°56'N.
41°45'N.
48°55'N.
48°55'N.
51°56'N.
48°22'N.

27°55'N.
27°55'N.
50°26'N.
50°26'N.
48°22'N.

58°15'N.
48°22'N.
49°12'N.
49°12'N.
54°15'N.
54°15'N.
54°15'N.
54°15'N.
58°15'N.

50°00'N.
50°00'N.
50°58'N.
50°58'N.
58°48'N.
58°48'N.
36°06'N.
36°06'N.

57°03'N.

37°47'N.
27°27'N.
50°35'N.
61°13'N.
50°55'N.

54°18'N.
54°18'N.
59°33'N.
48°39'N.
59°33'N.

59°33'N.
3°54'N.
33°02'S.
61°48'N.
61°48'N.
52°09'N.
48°18'N.
48°18'N.
48°20'N.
59°33'N.
59°33'N.
59°33'N.

58°18'N.
4°37'S.
51°51'N.
51°51'N.
12°03'S.
60°42'N.
60°42'N.

Longitude

124°12'W.
124°12'W.
118°16'W.

131 0 01'W.
124°12'W.
125°32'W.
125°32'W.
131°01'W.
124°37'W.

110°53'W.
110°53'W.
128°02'W.
128°02'W.
124°37'W.

134°25'W.
124°37'W.
123°56'W.
123°56'W.
133°03'W.
133°03'W.
133°03'W.
133°03'W.
134°25'W.

125°12'W.
125°12'W.
127°44'W.
127°44'W.
122°36'W.
122°36'W.
115°12'W.
115°12'W.

135°20'W.

122°18'W.
112°50'W.
126°56'W.
149°53'W.
127°57'W.

130°53'W.
130°53'W.
139°44'W.
123°26'W.
139°44'W.

139°40'W.
77°06'W.
71°38'W.
149°53'W.
149°53'W.
131°06'W.
123°32'W.
123°32'W.
122°45'W.
139°44'W.
139°44'W.
139°44'W.

134°20'W.
81°17'W.
176°39'W.
176°39'W.
77°09'W.
135°06'W.
135°06'W.

Variable

Sea-level Height
SST
Sea-level Height

Sea-surface Salinity
Sea-surface Salinity
Sea-surface Salinity
SST
SST
Sea-level Height

Air Temperature
Precipitation
SST
Sea-surface Salinity
SST

SST
Sea-surface Salinity
SST
Sea-surface Salinity
Air Temperature
SST
Sea-surface Salinity
Precipitation
Sea-level Height

SST
Sea-surface Salinity
SST
Sea-surface Salinity
Air Temperature
Precipitation
Air Temperature
Precipitation

Sea-level Height

SST
Precipitation
Barometric pressure
Barometric pressure
Barometric pressure

Sea-surface Salinity
SST
SST
Barometric pressure
Sea-level Height

Sea-surface Salinity
Sea-level Height
Sea-level Height
Air Temperature
Precipitation
Barometric pressure
SST
Sea-surface Salinity
Streamflow
Air Temperature
Barometric pressure
Precipitation

Sea-surface Salinity
Sea-level Height
Air Temperature
Precipitation
Sea-level Height
Air Temperature
Precipitation

Figure 
No.

210
253
214

282
291
288
249
243
207

58
162
245
283
250

237
289
248
287

18
240
280
106
203

246
285
244
284

15
103
50

144

204

257
163

75
63
74

281
242
236
80

202

276
222
230

5
93
72

251
290
175

11
67
99

277
226

7
94

227
12

100

Source

Tabata
Mantyla
Tabata

Tabata
Roden
Tabata
Tabata
Tabata
Tabata

Vogel
Vogel
Tabata
Tabata
Mantyla

Tabata
Roden
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata

Tabata
Tabata
Tabata
Tabata
NCAR
NCAR
NCAR
NCAR

Tabata

Tabata
Vogel
Tabata
Tabata
Tabata

Tabata
Tabata
Tabata
Tabata
Tabata

Roden
Wyrtki
Wyrtki
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata
Tabata

Roden
Wyrtki
Tabata
Tabata
Wyrtki
NCAR
NCAR
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INDEX OF STATIONS LISTED BY FIRST Y£AR OF RECORD-continued

Period 
of 

Record

1943-1966 
1943-1978 
1943-1983 
1943-1983 
1943-1984

1944-1964 
1944-1969

1945-1969 
1945-1978 
1945-1986

1946-1970 
1946-1978 
1946-1981 
1946-1984 
1946-1984 
1946-1987

1947-1985

1948-1970 
1948-1972 
1948-1973 
1948-1985

1949-1970 
1949-1983 
1949-1983 
1949-1983 
1949-1986

1950-1972 
1950-1978 
1950-1981 
1950-1982

1951-1972 
1951-1985 
1951-1985 
1951-1986 
1951-1986 
1951-1986 
1951-1986

1952-1984 
1952-1984 
1952-1986

1953-1981

1954-1974 
1954-1974 
1954-1974

1955-1975 
1955-1982

1958-1989 

1958-1987

Station Name

Massacre Bay, AK 
Adak, AK 
Mexicali, MEX 
Mexicali, MEX 
Tofmo A, CAN

Sitka, AK 
Valparaiso, CHILE

Antofagasta, CHILE 
Honolulu, HI 
Avila/Pt. San Luis, CA

Antofagasta, CHILE 
Adak, AK 
Weather Ship P 
Langara Island, CAN 
PNA Index 
Upwelling Index

Kenai River, AK

La Libertad, ECUADOR 
Cartagena, COLOMBIA 
La Libertad, ECUADOR 
Chena River, AK

San Jose, GUATEMALA 
Cabo San Lucas, MEX 
Loreto, MEX 
San Felipe, MEX 
Acapulco, MEX

Acapulco, MEX 
Kodiak, AK 
Weather Ship P 
Weather Ship P

Tumaco, COLOMBIA 
Southern CA Bight 
Southern CA Bight 
Southern CA Bight 
Southern CA Bight 
Southern CA Bight 
Southern CA Bight

Guaymas, MEX 
La Paz, MEX 
Salina Cruz, MEX

Weather Ship P

Weather Ship N 
Weather Ship N 
Weather Ship N

Unalaska, AK 
Unalaska, AK

Mauna Loa/South Pole 

Mauna Loa, HI

Latitude Longitude

52°50'N. 173°12'E. 
51°51'N. 176°39'W. 
32°39'N. 115°27'W. 
32°39'N. 115 0 27'W. 
49°05'N. 125°46'W.

57°03'N. 135°20'W. 
33°02'S. 71°38'W.

23°28' S. 70°26'W. 
21°18'N. 157°52'W. 
35°10'N. 120°45'W.

23°39'S. 70°24'W. 
51°51'N. 176°39'W. 
50°00'N. 145°00'W. 
54°15'N. 133°03'W. 

See Text 
39°00'N. 125°00'W.

60°29'N. 149°48'W.

2°12'S. 80°55'W. 
10°27'N. 75°31'W. 
2°12'S. 80°55'W. 
64°50'N. 147°42'W.

13°55'N. 90°50'W. 
22°52'N. 109°54'W. 
26°00'N. 111°20'W. 
31°00'N. 114°50'W. 
16°50'N. 99°56'W.

16°51'N. 99°56'W. 
57°47'N. 152°24'W. 
50°00'N. 145°00'W. 
50°00'N. 145°00'W.

1°38'N. 78°46'W. 
See Figure 303c 
See Figure 300c 
See Figure 300c 
See Figure 300c 
See Figure 300c 
See Figure 300c

27°55'N. 110°54'W. 
24°10'N. 110°21'W. 
16°10'N. 95°12'W.

50°00'N. 145°00'W.

30°00'N. 140°00'W. 
30°00'N. 140°00'W. 
30°00'N. 140°00'W.

53°53'N. 166°32'W. 
53°53'N. 166°32'W.

See Text 

19°30'N. 155°36'W.

Variable

Sea-level Height 
SST 
Air Temperature 
Precipitation 
Barometric pressure

Sea-Surface Salinity 
SST

SST 
SST 
SST

Sea-level Height 
Barometric pressure 
Barometric pressure 
Barometric pressure 
Atmosphere 
Atmosphere

Streamflow

Sea-level Height 
SST 
SST 
Streamflow

SST 
Precipitation 
Precipitation 
Precipitation 
Sea-level Height

SST 
SST 
Air Temperature 
SST

SST 
10m temperature 
10m salinity 
small plankton 
anchovy larvae 
sardine larvae 
total fish larvae

Sea-level Height 
Sea-level Height 
Sea-level Height

Precipitation

SST 
Air! 
Baro

Sea-1 
SST

At me 

Atnu

"emperature 
metric pressure

evel Height

>spheric CO, 

ispheric CO,

Figure 
No.

199 
232 

56 
157 

77

278 
273

272 
265 
259

228 
64 
70 
71 

302 
302

171

224 
268 
270 
170

267 
166 
164 
160 
219

266 
234 

17 
239

269 
328 
329 
312 
313 
314 
315

216 
217 
220

105

260 
51 
85

200 
233

305 

304

Source

Tabata 
Tabata 
Vogel 
Vogel 
Tabata

Roden 
McLain

McLain 
Tabata 
Mantyla

Wyrtki 
Tabata 
Tabata 
Tabata 
McLain 
Bakun

Peterson

Wyrtki 
McLain 
McLain 
Peterson

McLain 
Vogel 
Vogel 
Vogel 
Wyrtki

McLain 
Tabata 
Tabata 
Tabata

McLain 
Moser/Smith 
Moser/Smith 
Moser/Smith 
Moser/Smith 
Moser/Smith 
Moser/Smith

Wyrtki 
Wyrtki 
Wyrtki

Tabata

Roden 
Roden 
Roden

Tabata 
Tabata

Keeling 

Keeling

1959-1985 Nahcotta, WA 46°28'N. 124°02'W. Oyster Cond. Index 316 Schoener
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INDEX OF STATIONS LISTED BY FIRST YEAR OF RECORD-continued

Period
of 

Record Station Name Latitude Longitude Variable
Figure 

No. Source

1968-1985 Sacramento-San Joaquin
Delta, CA 38°35'N. 121°30'W. phytoplankton 309 Lehman 

1968-1985 Suisun Bay, CA 38°05'N. 122°03'W. phytoplankton 308 Lehman 
1968-1986 Sacramento-San Joaquin

Delta, CA 38°35'N. 121°30'W. chlorophyll-a 307 Lehman
1968-1986 Suisun Bay, CA 38°05'N. 122°03'W. chlorophyll-a 306 Lehman

1969-1984 La Libertad, ECUADOR 2°12'S. 80°55'W. Sea-level Height 225 Wyrtki
1969-1985 Buenaventura, COLOMBIA 3°54'N. 77°06'W. Sea-level Height 223 Wyrtki

1970-1985 Antofagasta, CHILE 23°39'S. 70°24'W. Sea-level Height 229 Wyrtki

1971-1981 Suisun Bay, CA 38°95'N. 122°03'W. zooplankton 310 Lehman 
1971-1981 Sacramento-San Joaquin

Delta, CA 38°35'N. 121°30'W. zooplankton 311 Lehman
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CONTRIBUTORS TO TIME-SERIES DATA

NAME AFFILIATION

Bakun, Andrew 

Cayan, Daniel 

Ebbesmeyer, Curtis C. 

Karl, T. R.

Keeling, Charles D., 

Lehman, Peggy 

Lins, Harry 

Mantyla, Arnold 

McLain, Douglas

Michaelsen, Joel 

Moser, Geoff

NCAR

Peterson, David, H.

Redmond, Kelly

National Marine Fisheries Service, P.O. Box 831, 
Monterey, CA 93942

Scripps Institution of Oceanography, A-024, La 
Jolla, CA

Evans-Hamilton, Inc., 6306-21st Avenue, N.E., 
Seattle, WA 98225

U.S. Department of Commerce, Federal Bldg., 
National Climatic Data Center, Asheville, NC 
28801

Scripps Institution of Oceanography, A-020, La 
Jolla, CA 92093

CA Department of Water Resources, 3251 "S" 
Street, Sacramento, CA 95816

U.S. Geological Survey, 410 National Center, 
Reston, VA 22092

Scripps Institution of Oceanography, A-030, La 
Jolla, CA 92093

Ocean Applications Group, National Ocean 
Survey, c/o Fleet Numerical Oceanography 
Center, Bldg. 4, Monterey, CA 93943-5005

University of CA-Santa Barbara, Department of 
Geography, Santa Barbara, CA 93106

National Marine Fisheries, P.O. Box 271, La 
Jolla, CA 92038,

Data Support, P.O. Box 3000, Boulder, CO 80307

U.S. Geological Survey, 345 Middlefield Road- 
MS 496, Menlo Park, CA 94025

Western Regiona Climate Center, Desert 
Research Institute, P.O. Box 60220, Reno, NV 
89506-0220

-379-



CONTRIBUTORS TO TIME-SERIES DATA-continued

NAME AFFILIATION

Roden, Gunnar 

Roos, Maurice

Ropelewski, C. F. 

Schoener, Amy 

Slack, James 

Smith, Paul 

Sund, Paul, N. 

Tabata, Sus

Tont, Sargun 

Vogel, Gerald 

Wyrtki, Klaus

University of Washington, Seattle, WA 98195

California Department of Water Resources, Box 
942836, Sacramento, CA 94236-001

Climate Analysis Center, W35 
NMC/NWS/NOAA, Washington, DC 20233

Washington State Department of Fisheries, 
Duvall, WA 89019

U.S. Geological Survey, 345 Middlefield Road- 
MS 496, Menlo Park, CA 94025

National Marine Fiseries, P.O. Box 271, La Jolla, 
CA 92038

NOAA-National Marine Fisheries Service, P.O. 
Box 831, Monterey, CA 93942

Institute of Ocean Sciences, P.O. Box 6000, 9860 
West Saanich Road, Sidney, BC CANADA V8L 
4B2

Scripps Institution of Oceanography, A-020, La 
Jolla, CA 92Q93

Naval Postgraduate School, Department of
t, Monterey, CA 93943Oceanography

University of Hawaii, Department of 
Oceanography, Honolulu, HI 96822
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